Collecting economic and social data for programming agricultural development in Thailand by Thitaram, Songsak
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1969
Collecting economic and social data for
programming agricultural development in Thailand
Songsak Thitaram
Iowa State University
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Agricultural and Resource Economics Commons, Agricultural Economics Commons,
Growth and Development Commons, and the International Economics Commons
This Thesis is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University Digital
Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University Digital
Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Thitaram, Songsak, "Collecting economic and social data for programming agricultural development in Thailand" (1969). Retrospective
Theses and Dissertations. 17063.
https://lib.dr.iastate.edu/rtd/17063
COLLECTING ECONOMIC AND SOCIAL DATA 
FOR PROGRA1\1MING AGRICULTURAL DEVELOPMENT IN THAILAND 
by 
Songsak Thitaram 
A Thesis Submitted to the 
Graduate Faculty in Partial Fulfillment of 
The Requirements for the Degree of 
MASTER OF SCIENCE 
Major Subject: Agricultural Economics 
Signatures have been redacted for privacy 
Iowa State University 
Ames, Iowa 
1969 
I;_,;., ~ 
__,.- ~ ' 0 
I ...::,, -1 ID 
I . INTRODUCTION 
ii 
TABLE OF CONTENTS 
'" () Jl~i,-~ 
~9 
Page 
1 
A. A Br ief Review of Thailand and Its Economy l 
B. Existing Crucial Problems in Thailand' s Agr i culture 4 
C. Objectives of This Thesis 11 
II. A BRIEF REVIEW OF CROP CUTTING SURVEY IN THAILAND 
A. Sampling Design 
B. Organizational Details 
C. Data Collection Procedures 
D. The Main Problem of Field Work 
E. A Proposed Remedial Action 
F. Possibility of Combining the Pr oposed Survey 
with the Crop Cutting Survey 
III. THE PROPOSED FARM DEVELOPMENT PROGRAMMING SURVEY 
15 
15 
17 
18 
20 
23 
24 
27 
A. Conceptual Framewor k and Definitions 27 
B. Farmer Questionnaire 27 
C. Village Head Questionnaire 45 
D. Survey Methodol ogy and Sample Si ze Consideration 50 
IV . USEFUL!'lESS OF THE DATA OBTAINED 
A. Checking I nstrument 
B. Programming Instrument 
C. Measuring Instrument 
V. SUMMARY 
VI . LITERATURE CITED 
VII . ACKNOWLEDGEMENTS 
VIII . APPENDIX 
A. Map and Tables 
B. Procedure for Measurement of the Area 
of a Parcel of Land 
/.2 () 7 2fo 
54 
55 
59 
80 
82 
86 
89 
90 
90 
95 
1 
I . INTRODUCTION 
A. A Brief Review of Thailand and Its Economy 
Almost every country has a set of distinctive physical features: 
Japan i s composed of hundreds of islands; Egypt occupies a large desert 
area ; Ti bet is a mountainous land; etc . In the case of Thailand , whose 
area is about 514,000 square kilomet ers, the north consists of moun-
tainous areas wher eas the central and northeastern regions are plain and 
plateau respectively. These three r egions are the areas producing the 
main crops of the country: rice, maize , jute, kenaf , and cassava. The 
southern r egion, on the other hand , is geographically different f rom the 
others just mentioned . Its location is on the upper part of a peni nsula 
which is narrow and long, and the area is partly hilly. The major products 
of this r egion are rubber and tin which constitute large portions of the 
total value of commodities exported . However, rice, which is the most 
important crop of the country, is grown to some extent in every r egion at 
least for the home use. The region where most of the land is used for 
r i ce cultivation is the central plain. 
The population of Thailand at present, with the growth rate around 3 . 2 
per cent per year, is approximately 33 . 7 million or about 66 persons per 
square kilometer. Nearly 80 per cent of the total working population are 
engaged in agriculture (Thailand 1967) . The cultivated area of the 
country, according to the 1963 Agricultural Census, was about 52 .6 million 
rais
1 
or 16 . 4 per cent of the total l and area . For the total cultivated 
1
rai = 1,600 square meters = 0. 359 acres. 
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area , its large portion is used for r ice cultivation which occupied 
about 43 . 5 million r ais or 82 . 5 per cent . 
Since Thailand i s an agricultural country, agriculture , therefore , 
plays a significant role in the international trade of the country. In 
1965 , agricultural products comprised appr oximately mor e than eight - tenths 
of the value of all commodities expor ted, in which the highest portion 
(about 33 . 5 per cent) belonged to rice (see Table 1 in the appendix of 
this thesis) . Rubber, which is the second rank of the products exported , 
t ends to decline continually because it cannot compete wi th the cheaper 
artificial rubber . ?ne production of maize, jute and kenaf, on the o-cher 
hand , has become increasing because of the greater demand for the products 
in the for eign market . 
Wnile the economy of Thailand depends largely on agriculture , the 
situation in the agricultural sector itself is very unsatisfactory . Trans -
portation and irr igation facilities are still lacking and a consider able 
number of Thai farmer s are still in subsistence farming . A lack of adequate 
irrigation is one of many serious problems in Thailand's agriculture . The 
cultivation in several areas still depends largely on a rainfall . But the 
rainfall in most parts of the country is usually not heavy enough to f lood 
paddy fields which require some amount of water to be maintained during the 
rice-growing period . In the central plain , deficiency of a r ainfall is 
usually compensated by floodwaters of the rivers flowing out from mountains 
in the north . In the northeast t he problem is rather serious because this 
is an upland region . No floodwaters are available f r om the rivers . Only 
bot~om lands are able to impound naturally the water f rom the rainfall. 
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Rice cultivation in the nor theast , therefore, depends largely upon this . 
type of water. But the a.mount of wa~er impounded is generally inadequate . 
So , the r ice area damaged due to drought occurs more f r equently in this 
region t han others . However, the agricult ure in Thailand still faces a 
flood r isk. Concentr ation of precipita~ion during the r ainy season some-
t i mes produces flash floods which damage large areas of planted rice . 
reverthel es s , the gover nment of Thailand has realized this serious pr oblem. 
So , many irr igation projects have been set up; some have been completed 
and o~hers are under construction . 
It is said that the economic development of Thailand has probably 
reached the take--0ff stage . But this statement is doubtf'ul . In the stage 
of t ake-off, as explained by Professor Rostow, the forces making for eco-
nomic change dominate the economy and the growth becomes a normal condition . 
New techniques of production spread in agriculture and the agriculture 
i~self becomes co::mnercialized. Farmers also prepare themselves to accept 
moder n farm practices . Professor Rostow points out that "the revolutionary 
changes in agricultural productivity ar e an essential condition for success-
ful take-off; for moderni zation of a society increases radically i~s bill 
for agricultural products" (Rostow 1965) . 
In Thailand, an agricultural revolution seems not to have taken place 
as yet . Although scientific knowledge provided by the Ministry of .Agricul-
~U!'e has been available to farmers, such know.ledge is not widely adopted 
by the farmers . Tradi tional low'-productivity methods are still used in 
farming in most parts of the country . According to this point of considera-
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tion, therefore, one might not say that the present stage of economic 
development in Thailand has reached the take-off ; it would possibly be 
a stage appr oaching the take-off only . 
In the closing paragraph of this section, a note should be made about 
administr ative units in Thailand in order to become clear when these 
administr ative units are mentioned in the following section and chapters . 
Thailand is divided into 71 provinces--called changwad. Each changwad 
contains admi nistr ative units ranked as follows: amphur {district) , 
tambol (commune) , and muban (village) . A muban or village is the smallest 
administ rative unit i n Thailand . 
B. Existing Crucial Problems in Thailand's Agriculture 
As stated i n the previous section , the economic growth in Thailand 
has not yet r eached tile take-off stage; it is just in the 11pre- conditions 
of take-off" . Modern science and technology have been applied to the 
product i on but they have not been widely effective as yet . In Thailand , 
farmers in many areas a r e still practicing traditional agriculture . The 
crucial feature of traditional agriculture is the low rate of return to 
investment in agri cul tural factor s of the type that farmers have been using 
for generations (Schultz 1964) . It is apparent from many studies that the 
productivity of land , labor, and capital in Thailand is very low . Therefore , 
low far m income undoubtedl y predominates the agricultural sector . According 
to the data available from the 1953 agricultural economic survey , it was 
r eported that the average cash income per farm family was 3 , 905 bahts1 for 
the country as a whole and 2 , 093 bahts for the northeast . These figures 
are comparable to the data obtai ned from the 1962 household expenditure 
1 
1 U. S . dollar = 21 bahts (approximately) . 
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survey which r eported that the average annually cash income was of 2 ,788 
bahts per family living in villages in the northeast . 
Although a number of Thai farmers particularly in the northeastern 
region are still in subsistence farming, it is not implied that they do 
not desire for a change from the present situation . Sitton indicated 
that less than 15 per cent of the Thai farmers showed unwillingness or 
a lack of desire to change their present farming operations (Sitton 1962) . 
A manifestation which probably indicates the desire for a change of the 
Thai farmers, as pointed out by Sriplung , is that a previously shel~ered 
population now become mobile, they visit the metropolis and are exposed 
to the deligh~s of movies, soft drinks , flashlights , and other western 
products (Sriplung 1967 ). These phenomena show the dramatic r esponses 
of the farmers to market stimuli . Therefore, it may be said that the 
majority of the Thai farmers are now ready for a change but the barriers 
that obstruct this change are probably their lack of knowledge and other 
factors which need investigation. These are the farmers' problems that 
must be attacked at once . 
Low productivity which domina~es the Thai agriculture partly stems 
from underemployment and inefficient use of the available resources . 
Sitton pointed out that larec quantities of resources in Thailand , which 
could be used more efficiently, have been wasted (Sitton 1962) . These 
resources are : 
l. Water . A great a.mount of water is allowed to flow awe:y to the 
ocean . Only inadequate amoun~ of the water is kept by a few dams and 
6 
lock gates for the use in farming . So , many areas of cultivated land 
frequently suffer f rom drought after the rainy season which lasts only 
three or four months a year. 
2 . Land. Outside the central plain, land is generally left idle 
particularly in the margin of rice growing . T"nis is largely apparent 
in the northeast. However, in the central plain itself in which almost 
no idle land is left , the land is not utilized efficiently . Mostly, 
only one crop a year is grown on fields while two or more can be pr oduced . 
Moreover , yield per rai i s low because traditional methods of pr oduction 
are still pr acticed . 
3. Labor . It is reported by a study of the rhythm of farm activity 
that the average farm family in Thailand devotes roughly 120 days a year 
to rice cultivation and spends the balance of the year watching after 
cattle, puttering around the house, etc. and in seasonal wage l abor when 
available (Muscat 1966) . But these 120 days of labor spent on the rice 
crop are not consecutive. They are spread over the period f r om rice 
growing to harvesting which lasts about seven or eight months . Farm labor 
in the north seems to be more fully employed than t hat in other r egions 
because multiple cropping system is operated . 
4. Management and managerial ability . It is true that allocation of 
r esources used within a farm is l argely determined by the farmer and his 
family . Outside i nfluences such as government , creditors, and landlords 
may inf:.t:.ence t he farmer's decision making but not considerably . The 
foundation for better managerial decision is undoubtedly education . 
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Unfor~unately , the educational l evel of the Thai farmers is generally 
unsatisfactory . It is r epor ted that 36 . 2 per cent of them never attended 
a school) 18 . 5 per cent under fourth grade) and the rest of them are 
f m .... n ... grade and over (Thail and 1963) . Therefore, the Thai farmers need 
more knowledge to help them make better decisions in farming . Knowledge 
in t his s ense i ncludes education and scientific knowledge . 
5. Capital . Types of capital wasted include poor seeds instead of 
improved varieties . Capi tal in the form of scientific knowl edge which 
should be fully used by farmers i s partly le~ idle . Furthermor e) soil 
fertility which is r egarded as a type of capital is mostly used up without 
restoring it. Nonapplication of fertilizers and improper cultivation 
probably worsen this case . 
Generally consider ing , the waste of water will be reduced as more dams 
are constructed to impound water for irri gation. Although this measure 
takes a long time for effectiveness, its effect would indirectly diminish 
wastes of some .other resources just mentioned . However , under the given 
circumstances, r emedial action would be best to concentrate on the ineffi-
cient use of the available r esources . This must be started i mmediately on 
the farmers' manageria l ability by increasing their knowledge and convinc-
ing them to adopt modern farm practices. 
To improve the farmers' managerial ability, a higher level of education 
given to the farmers seems to be the necessary and efficient tool to be 
used . The gover nment of Thailand has realized this probl em . Thus , the 
compulsory education has now been extended f rom fourth to seventh grade 
8 
and more school teachers are distributed to work in the rural area . 
Nevertheless, education is the efficient tool for the long run . For the 
problem at the moment , the extension and advisory services seem to be the 
most effective tool f or achieving ~he goal . 
Up to this point , a discussion is needed~that is how the extension 
and advisory services in Thailand are carried out, and how they can be 
used as an effective tool for the purpose mentioned above. The necessary 
and sufficient conditions for the extension service to be the effective 
tool probably are 1) extension officer's knowledge, 2) he must work closely 
with farmer's problems, 3) he must receive trust :from the farmer. In 
Thailand, agricultural extension offices provided by the Ministry of Agri -
culture are located in every province and almost every amphur . But 
unfortunately, some of the agricultural extension officers are less well-
trained and some have never attended an agricultural school . Moreover, 
the available number of the extension officers is still low in proportion 
to the number of farm families . In 1962, there was one amphur agricultural 
extension officer for every 7,500 farm families (Muscat 1966) . This, 
together with the heavy load of administrative duties and a lack of trans -
portation means and inadequate travel budget, prevents the extension officers 
from making a frequent visit to a village and work closely with farmer's 
problems . 
However, one more important point should be raised here . It is the 
unsatisfactory relation between rural people which are largely farmers and 
government officers in which the extension officers are included . This 
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unsatisfactory relation not only arises because they are not working 
closely together but also from the way the government officers trea~ 
the rural people as a lower class. These factors partly cause bad 
attitudes and distrust against the extension officers to the farmers . 
Nevertheless, good relations between the extension officers and the farmer s 
can be a~tained by changing the extension officers' concepts and manners 
toward the farmers; offering the farmers r eal and more helps and work 
closely with them the agricultural problems . These measures are believed 
to make the situation better. 
All problems involving extension officers mentioned above are the 
necessary problems to which the government must solve immediately . They 
are the pre- conditions for the accomplishment of improving the farmers' 
managerial ability. 
As mentioned earlier, the combina~ion of resources used in Thailand 's 
agriculture is inefficient and a number of resources are underemployed . 
In order to increase agricultural productivity and earnings to the farmers , 
knowledge to be given ~o them not only the introduction and suggestion of 
improved seeds, commercial fertilizers, etc . , but also how to utilize more 
of the available r esources . In this case, an intensive expansion in farm-
ing would be suggested to the farmers . 1 Intensification of agriculture means 
that the agricultural operation is to be intensified by combining more labor 
and capital with a fixed unit of land area . A multiple cropping system or 
1'11. xt . . _ae e ensive expansion which refers to increasing land area is 
possible in Tnailand . But so far as the present condition concerned, the 
extensive expansion would be less effective unless the farmers themselves 
change their methods of production . 
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other agricultural i nnovat i ons must be suggested if possi ble . 
However, s i nce the Thai farmer s ar e r ather poor , thus , the suggested 
measure would have to be done along with the expansion of agricultural 
credi t . I n Thailand , the agricul tural credit i s still running short. 
I nstitutional lender s who ought to be the main source of credi t funds 
become t he small est of all while relatives and commercial lenders are the 
predominant l enders . It is reported that only 7 ,9 per cent of the total 
credits comes from i nstitutional lenders whereas 39 .9 and 36 .5 per cent 
are supplied by r elatives and commer cial lenders respectively (Thisyamondol, 
Arr omdee , and Long 1965) . Therefore , the goverrunent should be responsible 
for the credit expansion through its credit cooperatives or other means i f 
possibl e . I n order to assure that loans will be used effici ently, the 
gover nment would tie its loans to the growing of a particular crop or to 
the use of a particular f arm technique such as an application of commercial 
ferti l izers . In gener al , allocation of the available credit f'unds must be 
careful ly made i n order to have the greatest impact on pr oduction . Ther e -
fore, consider ation of the following questions are really needed : where 
should the available funds be all ocated; to what farmers; on what terms ; 
in what amount; and through what form of organization (Thisya.mondol , 
Arromdee , and Long 1965) . 
All of the remedial measures suggested above seem to concentrate largely 
on individual farms . But this does not mean that the importance of trans -
portation facilities , which ar e mostly still lacking in Thailand , is 
neglected . It is true that the services provided by transportation facili -
11 
ties permit a great variety of economic activity . Hirschman points out 
that "Investment in social overhead capital is advocated not because of 
its direct effect on final output , but because it permits and , in fact , 
invites directly productive activities" (Hirschman 1965) . In Thailand , 
many economists agree t hat i mprovement of the marketing system in which 
the expansion of transportation facilities is included must come f irst. 
One of them is Dr. Muscat who suggested that "A primary objective , then , 
of Thai economic policy should be to assist the marketing apparatus to 
function as aggressively and efficiently as poss ible. Such a policy should 
i nclude measures to improve bulk transportation facilities and r educe trans -
portation costs, . . • " (Muscat 1966) . However , if we consider carefully 
and br oadly the two suggested remedial measures, one by Dr . Muscat and the 
other as mentioned above, we would agree that these remedial measures 
actually are not the either-or situations . They must go on together as 
complementarities . But investment in social overhead capital usually takes 
time before it is widely effective . Therefore, according to the present 
circumstance and available factor r esources, why not start immediately to 
improve and prepare the farmers themselves in order to make the present 
situation better and to obtain the greatest benefits when investments in 
social overhead capital become effective . 
C. Objectives of This Thesis 
In the previous section , t he existing crucial problems in the Thai 
agricultural sector were discussed and the r emedial measures were also 
proposed . In order to maximize t he effectiveness of the available tools 
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applying to the existing problems , many factors must be considered and 
studied caref'ully . Pr oblems of low productivity of factor resources 
and lack of knowledge of farmers would be the same throughout the whole 
country , but different treatments would be necessarily needed according 
to the different conditions of individual farms and other situations . The 
individual farmers would vary considerably according to location , level of 
education, income level, farm size, local custom, and attitudes towar d the 
existing environment and the new things forthcoming to them . Farmers in 
some regions would be satisfied with what they have had for generations 
and others would want to change and eagerly r espond to what would make them 
better . Examples of the latter are new technique of production, market pr o-
duct and factor prices, loans offered to them, etc . All of these phenomena 
and the farmers ' r esponses are the desired informat ion to be used to deter-
mine the appropriate approach to individual as well as aggregate farms . 
Since T'nailand at present is in a period of national economic and 
social development plan, thus, many kinds of data are needed for the 
purpose of planning . But some of them are still lacking such as the data 
mentioned above . To collect such data, a sample survey must be made 
throughout the whole kingdom. Since it is a large- scale survey , the 
Nat ional Statistical Office, whose major function i s to conduct censuses 
and sample surveys, should be responsible for . Fortunately , this proposed 
survey , which would be called "A farm development progr amming survey", need 
not use a new sampling design and a new field sta~f . This survey project 
can be set up as a part of the existing survey, namely, the crop cutting 
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survey , which is now being conducted by the Nat ional Statistical Office . 
The field staff of the crop cutting survey are the permanent employees who 
r eceive monthly payment from the Nat ional Statistical Office . Therefore , 
the only costs of carrying out the farm development programming survey 
will be the t r avel costs and a small amount of expenditure spent on ques-
~ionnaire schedules and instructions . However, the combination of the 
two surveys is possibl e only if some changes must be made in the procedures 
of data collection of the crop cutting survey , which is considered i neffi -
. t l cien . Detail s of such changes and possibility of combining the two 
surveys will be discussed in the next chapter. 
Now, the main objectives of this thesis can be sta~ed as follows : 
1 . to specify the data to be collected through t he proposed survey , 
2 . to describe the possibility of carrying out the proposed survey , 
and 
3 . to expl ain how the data obtained are useful as implementation in 
progr amming for agricultural development. 
However, it should be noted here that complete questionnaireswill not 
be made in this thesis. Truly , this thesis, which sounds like an ext;ension 
of the crop cutting survey, is expected to be proposed when the author 
2 r eturns to the same work in his country, but it is rather difficult to 
prepare complete questionnaires in a limited time the author has . More-
over, several fac~ors and information needed in designing the complete 
1
Although the farm development programming survey will not be pr oposed 
to combine with the crop cutting survey, such procedures themselves should 
be improved f or mor e efficiency in the data collection . 
2
The author was an officer who worked on the project of crop cutting 
survey before leaving for graduate study at Iowa St ate University . 
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questionnaires are lacking at the moment . Therefore , only quasi -
questionnaires which try to cover all of the desired dat a will be 
pr epared . This will be done in the third chapter after a brief r ev iew 
of the crop cutting survey is pr epared in order t o show that a combina-
t ion of the two surveys is possible . 
15 
II . A BRIEF REVIEW OF CROP CUTTING SURVEY IN THAILAND 
A cr op cutting survey in Thailand has been carried out since a pilot 
survey was conducted in 1964 . In 1965, the survey was conducted only in 
the northeastern :r-egion of the country arid. has been extended to the whole 
kingdom since 1966. The survey, which is carried out on a yearly basis , 
usually s~arts from March of the year and ends in February of the following 
year . T°ne main purposes of the survey are to obtain estimates of 1) 
area under principal crops, namely, rice, maize, and kenaf, 2) yield per 
rai as well as total production of the principal crops . 
A. Sampling Design 
The survey design used in the crop cutting survey is a stratified 
multi- stage sampling . Data available from the 1963 Agricultural Census 
are used for the stratification . Specifically, farm holdings1 are used 
as a sampling frame in selecting sample villages . According to the 
mater ials available on hand , the sampling design of crop cutting survey 
1965 will be shown here . 
1 . The 15 provinces in the northeast are divided into two zones, 
each of which is approximately equal in arable area . The north zone 
contains four primary strata while the south zone contains three . 
2. Each primary stratum, which consists of contiguous provinces , 
contains a different number of secondary strata as shown below : 
1
A holding is the land operated by its holder for agricultural 
purposes irrespective of its size , title, location , manner of utilization 
and tenure arrangement . 
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Stratum I = 10 secondary strata 
II = 10 secondary strata 
III = 12 secondary strata 
IV = 18 secondary strata 
v = 14 secondary strata 
VI = 18 secondary strata 
VII = 18 secondary strata 
Total 100 secondary strata 
3. Each secondary stratum contains a number of contiguous tambols . 
Four ta.mbols a.re then selected, by probability proportional to the number 
of holdings , for one secondary str atum. 
4. In each selected tambol, one village is selected by the same 
method as a tambol selection--that is by probability proportional to the 
number of holdi ngs. 
5. In each selected village, a new and fresh complete list of 
households is prepar ed by listing all households in the sample village . 
Then , ten holdings (or holders ) are selected by simple random sampling. 
In the crop cutting survey 1968 , the data available from the Agricul-
tural Census 1963 , after having been adjusted , a.re still used for the 
s~ratification . In order to report the survey results in each province , 
a province is regarded as one stratum. The total sample villages carried 
out amount to 2 , 266 , but the number of sample holdings per village still 
remains the same as before--that is ten . 
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B. Organizational Details 
Field work of the crop cutting survey has been carried out by the 
Division of Field Operation, National Statistical Office, whica has its 
1 local offices located in 12 resions of the country. The officer who is 
in charge of each region , as will be called the regional statistical 
officer , is responsible for directing and coordinating the survey opera-
tions . He will be assisted in the work by his provincial statistical 
officers who have their offices located in the provinces they are assigned 
2 to work for . These 71 provincial statistical officers, by the nature of 
their work, are field supervisors . They have to guide and supervise the 
primary enumerators under their responsibilities and sometimes they must 
carry out the more difficult field operations by themselves . The primary 
field work of listing of holdings, ascertaining the relevant information 
from the selected holdings, carrying out sample harvests, etc . , will be 
done by the 250 primary enumerators . Thus, each enumerator is responsible 
for the field work in about 9 villages and a group of about 3- 4 enumerator s 
is supervised by one supervisor. 
For all of the field work mentioned above, however, the inspection 
tours will be made by the regional statistical officers and the technical 
staff from the Nat ional Statistical Office to ensure that the field work 
is carried out correctly and efficiently . 
1 
There are 71 provinces in Thailand. Thus , each region, as divided 
for the purpose of field O?erations of the National Statistical Office only , 
contains about 5 - 7 provinces. 
2A . . 1 t prov1nc1a sta istical officer is responsible for field work of no 
particular project, but for every project whose field work is to be carried 
out in the province he is working for . 
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c. Data Collection Procedures 
By nature of the field wor k and data to be collected, an enumerator 
must visit each sample vil lage assigned to him at least four times during 
the field work going on . Details of the field work in each visit can be 
summarized as follows: 
1 . Listing of households 
Listing of households in a sample village is usually made in April , 
about a month or t wo before the growing season of the principal crops 
b 
. 1 egins . A~er the household list has been pr epared , it will be handed 
to a pr ovincial statistical officer in charge for a random selection of 
10 holdings per sample village . 
2 . Enumeration of sample households and field measurement 
After the training of enumerators has been over in June,
2 
this phase 
of the field work is immediately started. 3 The selected farm households 
will be enumerated for details of holdings operated by the holders . These 
details are tenure arrangements, principal land use, arable area, and area 
planted under each principal crop. Measurement of the planted area under 
1 For details of planting and harvesting times of t he principal crops , 
see Table 2 in t he appendix of this t hesis . 
2since the same staff of enumerator has been employed in carrying out 
this survey every year, the purposes of the training are just t o review 
the survey procedures and to discuss problems arosen in the previous year 's 
survey. The matter of listing households is not included in the training 
because generally it has no problem. This is the reason why the training 
of enumerators is made after the period of listing . 
3This is t he time schedule for every region except for the south . This 
phase of field work in the south, according to the rice growing season, will 
be started three months later . 
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each principal crop will be made, if necessary , in order to ensure that 
t he data obtained are r eliable. 
3 . Investigation of harvested area 
The enumerator will make a third visit to the sample vil lage slightl y 
before the harvesting time . The purpose is to obtain the data of harvested 
area . If damage of the crop in the sample field due to any cause has 
occurred , measurement of the damaged area is necessary to be made . The 
remaining planted area then becomes the harvested area . The harvested 
area in each sample holding will be used as a sampl ing frame for the 
selection of sample parcels . A point in each sampl e pa.reel is then r andomly 
sel ected for the sample harvest . 
4. Operation of sa~ple harvest 
The enumerator must r eturn to tne sample village during the harvest 
time for carrying out the sample harvest of the crop which will be made on 
a square plot of size 5 meters x 5 meters . The weight of the green as well 
as the dry yi el ds harvested f r om the sample plot will be r ecorded . These 
figures will be used for the calculation of yield per rai and total pro-
duction . This phase of fiel d wor k usually ends up within February or at 
t he beginning of March . 
In gener al , the number of visits to a sample village is usually mor e 
than f our times because the work carried out in each visit cannot be 
completed particularly in the second and the third phases of the field 
work . Measurement of fields seems to be the main proble:n because it needs 
a lot of time . Missing the sample holders is another r eason to explain why 
mor e vis its t o a sample village ~c needed . 
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D. The Main Problem of Field Work 
As mentioned in the previous section, the main problem of field wor~ 
of the crop cutting survey is the field measurement . By nature of the 
work , a sketch map of the parcel of land to be measured must first be pre -
pared . Boundaries as well as details of bunded fields growing a specific 
crop within the parcel have also to be drawn and identified. Then, 
measurement of the parcel will be started, side by side, until all sides 
of the parcel have been measured. One or more angles of the pa.reel, 
whose shape would be a quadrilateral or any many-sided polygon, mus~ also 
be measured according to the number of sides of the parcel . However , if 
the shape of the parcel is irregular and not convenient for the whole-
parcel measurement, division of the parcel into some small regular-shaped 
sections would be made . Measurement of these small sections is then 
proceeded, one by one, until all are completed. For the calculation to 
obtain the area of the parcel measured , a small-scaled figure of the 
parcel is drawn on a calculating paper sheet, and then a method of 
geometric calculation is made .1 
Up to this point, some discussion of the method of field measurement 
stated above are needed because , acc·rding to the author's point of view , 
such met hod is considered inefficient and possibly leading to some degree 
of unreliability of the data obtained . What will be discussed are as 
follows : 
1 . The correctness of the area measured depends upon the accuracy 
1 
For details of the method of field measurement , see "Procedure for 
measurement of the area of a parcel of land" in the appendix of this thesis . 
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of t he side and especially the angle measurements . If the visibility of 
the field to be measured is clear , there is no problem of measurement . 
But in the case of a field where the growing crops , say, maize and jute , 
have been tall er than the enumerator, the problem of field measurement is 
very ser ious . This is so because the visibility from one corner to another 
on t he same side of the parcel is perhaps not possible . Therefore , when 
the measurement is made , it is certain that the side which must be measured 
as a str aight line will not be done correctly. This also implies that the 
correctness of the angle measured is im~ossible . 
2 . The cases of crops gr owing on a hill side as well as in a ter race 
field should be mentioned here . In some regions of the country wher e the 
land is hilly , some crops in which maize is included are grown on a hill 
side . T'ne area planted sometimes extends from one hill side to another or 
covers the whole areas of the bill . In this case, as the author has 
experienced by himself , not only is the area measurement impossible but is 
also drawing of a sketch map hardly to be done part i cular ly when the crops 
have grown as h i gh as the enumer ator . 
Measurement of the planted area in a terrace field , on the other hand , 
is possibly l ess difficult than the measurement made on a hill side area . 
Most of the terrace fields particularly in the north of the country are used 
for r ice gr owing . By nature of the rice crop growing in a terr ace field , 
the crop is generally short . Thus , visibility of the field is possible . 
But the problem of measuring the field of this kind is that t he shape of 
the field is usually narrow and curved along a hill side . Ther efore , the 
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area measurement needs more time than usual and the r eliable correctness 
of t he area measured in doubtful . 
3 . As seen f r om "Procedure for measurement of the area of a parcel 
of land" in the appendix of this thesis , the field measurement needs at 
least two persons worked toeether in the operation . In pr actice , a group 
of two enumerators is formed for measuring fields . After the work in one 
village has been completed , they will move to other villages , one by one, 
until the wor k in all villages they are responsible for have been completed . 
Thi s implies that each enumerator, in this stage of field wor k , has to wor k 
in eighteen villages instead of nine as set up in ~he organi zation of field 
work , or i~ is equivalent to say that an enumerator must work twice as much 
as he should do . Moreover, the time needed for the wor k has been increased 
particularly the ti.me for t r avelling to the sample villages . In some 
villages where a lack of transpor tation means prevails, the enumerator 
sometimes has to walk for mil es . This situation has increased the total 
time of working . 
4. Since the measurement of fields is a hard work as explained above , 
thus, the existing method of measurement possibly tends to reduce the degree 
of r eliability of the data obtained . The major factors not only stems from 
the complication of the measurement procedures but also does f r om ~he 
r esponsibility to the work of the enumerators theraselves . The latter seems 
to be the most serious problem . It would be agreed that nobody willingly 
wants to work more while the payment still remains the same . The possibility 
t hat some l ess- responsible enumerators would not measure all of the sample 
fields whose measurements are needed is believably high . For the field the 
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enumerator will not measure, what he will do is to prepare only a sketch 
map of t he field . The width and length of the s i des to be measured are 
then obta ined by eye- estimation . Houever , there is another tactic to 
which the author has experienced by himself . It is to undercount the 
number of parcels of land. For instance, a farmer operates three parcels 
of land , but the enumerator would r ecord only two of them. By this way , 
t he enumer ator can reduce a lot of his work . If this event has been 
uncovered in the post survey, which is set up as an evaluation program , 
the enumer ator would say that the thing has occurred because the farmer 
failed to tell him all of the parcels the farmer ope~ated . 
Nevertheless , the points discussed above are r ather pessimistic ones . 
But their ~ossibilities are very convincing . It must be kept in mind 
that the data obtained from a sample survey need a high accuracy . The 
error of estimates would be very large only if the data are slightly 
false . So , the pessimistic problems raised above should be cared for 
and any measure for their pr event i on must also be pr epared . 
E. A Proposed Remedial Action 
The field work of the crop cutting survey will be much easier and the 
data obtained will be considerably more reliable if a new efficient tool 
i3 put into the place of the existine one . The new efficient tool to be 
proposed is an aerial photograph . Instead of using the present method of 
field measurement , the area of a parcel of land can be obtained by plac i ng 
a ccale- specified grid over the photograph contnining the parcel of land 
to be measured . Then , a calculation for the area can be made from ~he scale 
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on ~he grid . It is believed that by this method, the volume of the field 
work can be reduced by at least 20 per cent . 
The aerial photographs taken over the whole kingdom of Thailand have 
been prepared by the Military Map Department, Ministry of Defense . By an 
official request for cooperation , the National Statistical Office will 
surely obtain them . 
It is worth no~ing here that the purposes of this chapter are to 
describe how the crop cutting survey is carried out; to point out what 
are the defects in the field work operation; and to propose a measure in 
order to improve the field work operation for more efficiency . By the 
proposed remedial measure, the volume of the field work will be considerably 
reduced while the data obtained will be more reliable . The ti.me needed for 
the field work will also have more rooms for such other survey project as 
the farm development programming survey. This is partly to explain how 
conducting the proposed survey is possible by combining it with the crop 
cutting survey . 
F . Possibility of Combining the Proposed Survey 
with the Crop Cut~ing Survey 
If the suggested method of field measurement mentioned in the previous 
section has been adopted, the field work of the crop cutting survey can be 
started about one or one and a half months later than usual . Instead of 
beginning the listing of households in April, it would be postponed ~o start 
in the late of May and end at the beginning of July . Consequently, the 
second phase of the field work, an enumeration of sa.mple housecolds and field 
measurement, can be started in the late of July after allowing abou~ a week 
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for the training of enumerators. Now , the available time period of abou~ 
two months, which lasts from the second week of March to the mid of May , 
is a possible time period for carrying out the farm development programming 
survey. However, whether the available time period is enough or not 
depends upon the volume of field work to be carried out . This matter will 
be discussed in the section of survey methodology in the third chapter . 
In order to mo.lee the time schedule rearr~ngcment of field work of the 
crop cutting survey just mentioned above easily visible, a chart of such 
time schedule rearranged is presented in the next page . 
) 
field work operation 
Listing of 
households 
l s ·t trai.ning of 
emuncrators 
Enumeration of 
sampl e hol dings 
2nd training of 
enumerators 
Investigation of 
harvested area 
Sample harvest 
f) 
Month 
Mar J\pr May J une J uly Aug Sept Oct Uov Dec Jun Feb Mar 
. 
.... -------------
The existing time ::;chcclule 
'l'he proposed time schedule 
Fi3ure 1 . Comparison of the cxisl;ing and propo::;cd time schedules for field work of" 
crop cutting survey 
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III . THE PROPOSED FA.RM DEVELOPiv!ENT PROGRJu\1MING SURVEY 
A. Conceptual Framework and Definitions 
In an attempt to draw a clear picture of farmers' livings and 
behaviors , various kinds of economic and social data will be collected 
in the farm development programming survey . More emphasis is, however, 
intended on the investigation of underemployment of land and labor which 
constitutes a crucial problem in Thailand's agriculture . It is frequently 
said that one of the barriers that has been obstructing the agricultural 
growth in Thailand is the farmers' behavior itself . They seem not to be 
willing to work harder when what they have produced are enough to feed 
themselves and their families; or they would be willing to work slightly 
more for a small surplus of products to be sold for cash in order to buy 
some other goods desired. But many economists disagree with this argument . 
They point out that the major obstacles are farmers' lack of knowledge and 
several defects in the agrarian structure . Furthermore , these economists 
indicate that Thai farmers do respond to the market stimuli . This reaction 
would mean the inclination to change their accustomed way of life as well 
as their existing methods of production . Nevertheless , all arguments 
raised here are the phenomena which need investigation and care:f'ul study . 
To analyse such phenomena mentioned above, data to be collected are 
not only what farmers have done and behaved but are also their reasons to 
do so and their attitudes toward the existing circumstances and forthcoming 
events . Among these , attitudes involved in the innovation procedure will 
also be included since they seem to be an important key in agricultural 
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development . The survey, to some extent, will attempt to cover how much 
the services the farmers receive from rural government officials and 
how mucn the impact resulted from these services is on the farmers . 
It is apparent now that quite a few data to be collected are abstract 
ones . These data are probably more or less difficult for the farmers to 
answer . It is possible that the farmers would not understand some ques -
tions , or even they would but they would not know how to answer them . 
In order to obtain the desired data as accurately as possible, therefore , 
a list of possible answers to a certain question must be prepared and 
handed to the respondent as a hint . However, this procedure must be aware 
of the respondent's biased answers, which would be influenced by the inter -
viewer's inquiry . Therefore, in the training of enumerators, the matters 
involving how to handle questions and to hint possible answers to respondents 
need more time to be emphasized . In the quasi - questionnaire, which will be 
shovm in the next section, such lists of possible answers are not completely 
pr epared. Not only does such preparation need more time than that available 
for writing this thesis , it stil l requires more information than is 
available here . 
Income data to be collected in this survey include those of cash income 
and the value of pr oducts used at home . Cash income of a farm family will 
be divided broadly into two categories - farm and non- farm revenues . 
Specifically , the latter will show the amount of income received from off-
farm jobs in order to see if this type of income is significant to the total 
family income . The value of products used at home, on the other hand, will 
29 
include the products produced on farm and the products r eceived from the 
forest , hunting , and fishing . Value of the crops or other agricul~ural 
products bartered for other goods is also included in this type of income . 
Since the scope of data to be collected are very broad, some of them 
are aggregate phenomena which can not be obtained from individual farmers . 
Therefore , a separate questionnaire will be prepared for the head of sample 
village . Data obtained from the head of sample village are believed to be 
very useful in explaining and interpreting the findings obtained from the 
farmer data . 
Definitions of technical terms used in the farm development programming 
survey are those used in the crop cutting survey . They are brought to be 
shown here . 
1 . Household 
A household means one or more persons living under one roof irrespective 
of whether there is any relationship among them or whether they share food 
from a common kitchen or not . Two or more houses joined by a common porch , 
or buildings similar in appearance to shop houses with common roof shall be 
treated as one household if the inmates share the food and living facilities . 
If the inmates do not share in living and food facilities , they shall be 
considered as separate households . 
2 . Head of the household 
A household head is one who is a permanent occupant of the house and 
who possesses the necessary qualifications , namely, the ultiI:late r esponsibi -
li~y for the welfare of the members in the house . The head o~ ~be household 
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could be -che owner of the house , the tenant or the guardian , and be of 
either sex . 
3. .Member s of the household 
Member s of the household are persons other than t he head of the house -
hold ; -chey could be the husband , wife, children , other kin , servants or 
other regular permanent residents in the house . Persons who are temporarily 
absent from the household at the time of listing will also be consider ed as 
members provided that they are normally permanent r esidents of the house . 
4. Holder or farm onerator 
A hol der of land is a per son who is engaged in an agricultural enter -
prise under which he utilizes land to grow any kind of crop including t r ee 
crops, vegetables and flowers . To be qualified as a holder he should be 
responsible for deciding and controlling the agricultural operations in 
which be may be assisted by his family members or other on wages or gratis . 
A holder needs not necessarily be the owner of the l and he operates . He 
may take on lease a part or whole of it from others by paying r ent or without 
paying rent . He may be a paid or unpaid manager working on behalf of an 
individual owner, a group of o•mers or a corporate institution . The 
essential quali:f'ying criterion is that he is responsible for taking the 
day- to-day decisions on t he manner of utilization of the land he operates. 
A person r aising livestock and poultry in conjunction with agriculture 
even with a very small area of land or without any land will also be con-
sider ed as a holder . The exceptions are only those who are engaged in 
production connected with forestry , r aising of fish , f rogs, dogs, or 
b reeding of pr ize animals for contests . 
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5. Holding or farm 
A holding is the land operated by a holder for agricultural purposes 
i rrespective of its size , parcel or tract, location , and manner of utili -
zat i on . 
6. Parcel or tract 
A parcel of holding is a piece of land operated by the holder sur-
rounded by land belonging to others or by public land, forest , public 
road , canal , hills, lake or sea. The parcel of land may be located in 
the same village in which the holder resides, or it may be located in 
another village in the same t ambol or another tambol. The parcel may 
consi st of a number of bunded fields and may be wholly or partly utilized 
for agr icultural purposes . A parcel may be wholly o•med , partly mmed 
and partly leased, or completely leased in by the holder . The parcel may 
have one or more t i tle deeds (land certificates) . Alternatively , mor e 
t han one parcel may have a joint-title deed . 
7 . Paddyland 
Paddyland is a low-lying land which is devoted to t he cultivation of 
rice . 
8 . Upland 
Upland is the land used for the cultivation of upland crops such as 
maize, cassava , cotton , jute, and kenaf . 
9 . Arable area 
It is the area of land which is utilized for growing annual field 
crops for which seasonal plowing of land is required. This i ncludes land 
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which has been left f~llow for not more than three years, having been 
used earlier for cultivation of crops . It does not i nclude land grown 
with perennial tree crops such as coconut and rubber unless , in addition 
to the ~ree crop, the holder raises on the same land a subsidiary field 
crop such as maize, cassava, etc . 
10 . Improved and local seeds 
If the seed used for sowing has been obtained from the Department of 
Agriculture or Rice , Ministry of Agriculture, classify it as improved. 
Even if the seed used has been actually obtained f rom the previous year's 
crop harvest of the sample holder, but the seed used in the previous 
year's crop was obtained from official departmental sources, classify it 
still as improved. In all other cases, classify the seed as local . 
B. Farmer Questionnaire 
1 . Gener al information 
1. The following information to be obtained involve a household 
head and all members who are presently living in the household 
(visitors are excluded) . 
Name 
(1) 
Relationship 
to hh. head 
(2) 
head 
Age 
(3) 
Sex 
(4) 
Level of 
education 
( 5) 
Work 
status 
(6) 
Col . (6) : Examples are 1) works on farm throughout the year , 
2) works as a part time (3 or 6 months) on farm, part 
2. 
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of time elsewhere throughout the yea:r, 3) works 
off farm throughout the year, 4) works as paid or 
unpaid farm laborer, 5) not working because of 
being in school, or too young or too old . 
The following informat ion are inquired for household head's 
children who a.re not living in the household . 
Name Age Sex Level of Where now Reasons 
education living for l eaving 
(1) (2) ( 3) (4) ( 5) 
Col . ( 5) : 1) Name tmm if in the same province , 2) name 
province , otherwise, 3) Bangkok . 
Col . (6) : Examples are 1) to go to school, 2) to be a 
monk, 3) in army, 4) to get off- farm job, 
5) t o work as farm laborer, 6) to get married . 
(6) 
2 . Farm characteristics and activities 
1 . Since a farm would contain many tracts of land, thus, in~ormation 
involving farm cha:racteristics such as tenure arrangement, arable 
area, et c . should be inquired by each tract as shovm below . 
Tract Tenure Total Arable Area under other use Irrigated 
no. area area Type of use Area area. 
(1) ( 2) (3 ) (4) ( 5) ( 6) (7) 
Total xx xx 
Col . (5): 1) homestead , 2) woodland, 3) pastureland , 4) orchard, 
5) other. 
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2. Give the following data about crop activities you operated 
in ~he past year . 
Tract Arable Area Elanted with croE Area Reasons Harvested 
no . area Name of crop Area left for area ( cor -
fallow Col. ( 5 ) r esponding 
to Col . (4) 
(1) (2) ( 3) (4) ( 5) (6) (7) 
Total xx xx xx 
3 . Give the following information of crops produced on farm in the 
past yea:r . 
:fame 
of 
crop 
(1) 
Harvested 
area 
(2) 
(veg- (obtained 
et able from 
crops Col . (7) 
a:re above) 
included 
Quantity 
produced 
( 3) 
Quantity delivered 
for rent, barter, 
repayment of debt , 
others 
(4) 
Quantity 
for sale 
(5) 
Quantity 
for r.he 
home use 
( 6) 
Col. ( 3) -
Col. ( 4) 
- Col. ( 5) 
4. Give the following information of seeds and fertilizers used in · 
the cultivation during the year just ending . 
Crop Variety Use of In seed beds Amount of fertilizers used 
of seeds fertilizers or on fields (I<gs) 
Chemicals Farm manure 
(1) (2) (3) (4) (5) ( 6) 
Total xx xx xx 
Col. (2) : 
Col. ( 3) : 
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1) Local seeds, 2) improved seeds 
1 ) Chemical fertilizer, 2) farm manure , 
3) none 
5. Give the reasons if you did not apply any comm.erical fertilizer 
in t he crop cultivation . 
6. Did you use a tractor for plowing land in the past year? 
7. If yes, did you hire or own the tractor? 
8. Give the following information about the amount of time spent 
on farm. during the past year . 
Household 
r esident 
( 1) 
Approx . number of · 
days spen~ on farm 
(2) 
9 . In any year during the last five, was there any crop you 
produced considerably less than the usual quantity? 
10 . If yes , give the following information for each crop . 
Name of 
crop 
Year of 
failure 
Cause of 
failure 
11 . Have you ever grown any crop you had difficulty in selling? 
12 . If yes, which crop? 
13 . Have you raised any livestock or poultry for the purpose of 
home cons:wziption? 
14 . If yes , l ist the kinds of animals you have raised . 
15 . Have you raised any livestock or poultry for sale? 
16 . If yes , list the kinds of animals you have raised . 
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17. Animals such as buffalo, ox, and horse which are used in 
farming , when they are too old to wor k , how do you usually 
manage them? (a) sell them, (b) butcher them for home 
consumption , (c) keep them at home until they die, (d) other . 
18 . Give t he following data of asset ovmed. 
Asset 
item 
(1) 
Number 
owned 
(2) 
Value 
(Baht) 
(3) 
Col . (1): All of the assets are broadly divided i nto two types --
productive and non -productive assets . Examples of 
productive assets are l and , machinery and equipment, 
cattles, etc . Those of non-productive assets are 
radio, wristwatch, bicycle, gun, and other s imilar 
items . 
Col . (3): Some assets such as land and livestock are valued at 
the present market price while others are valued at 
the price they were purchased . If an asset was 
received as a gi~, its approximate value should be 
given by the respondent . 
3 . Crop sales and marketi ng 
1 . Do you usually store some or all crops for sale in other 
seasons rather than in t he harvest time? 
2 . If yes , to whom do you sell your crops? 
(Landlord , local merchant, unlocal merchent , other) 
3. Is the crop price usually fair to you? 
4. If no to (1) above, to whom do you sell your crops? 
5. Is the crop price usually fai r to you? 
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6 . Does the buyer come to collect crops from farm h i mself or you 
have t o transport the crops to him? 
7. What i s the kind of transportat ion usually used? (Train , truck, 
boat , cart pulled by animals , other) 
4. Information 
1 . Wher e do you usually get information to help you in farming? 
. ( Newspapers, printed leaflets, neighbors, merchants , head of 
village , head of tambol, extens i on officers, other) 
2 . Which one(s) of the information sources listed above you 
consider t he most useful to you? 
3 . How often do you r ead a newspaper ? (Never , more o~en than once 
a week , once a week, twice a month , several times a yea:r, less 
often) 
4. Give the following data about farm practices and information . 
(See questions i n pages 38a and 38b) 
5. I ndebtedness 
1. Have you ever deposited money i n a bank? 
2 . If yes , how much do you have in a bank at the present time? 
3 . Do you have a debt at the present time? 
4. If yes , how much is owed? 
5. What is t he term of debt you are owed? (3 months , 6 months , 
9 months , 1 year , more than one year) 
6. Who is the lender? (Relative , neighbor, commercial lender, 
institutional lender) 
7. W'nat is the interest rate you have to pay? 
8. In what way did you use the loan received? (Examples are for 
living expenses, buying seeds, fertilizers, machineriJ and 
equipment, etc . ) 
Have you ever 
heard any of 
farm practices 
listed below? 
(1) 
Using improved 
seeds 
Using commercial 
f ertilizers 
Raising crops 
appropriate to 
climate and soil 
type 
Operating crop 
rotation 
Operating multiple 
cropping 
Raising vegetable 
crops for sale 
Raising fish for 
sale 
Producing any kind 
of handicraft 
I.:1..c. 
Answer 
to 
Col. (1) 
( 2 ) 
From what 
source have 
you heard? 
( 3) 
Which ones 
have you 
ever adopted? 
For hov many 
years have 
you operated it? 
( 5) 
Have you ever 
heard any of 
f arm pr actices 
l isted bel ow? 
(1) 
Using improved 
seeds 
Usins commercial 
f ertilizers 
Raising crops 
appropriate to 
climate and soil 
type 
Operating crop 
r otation 
Operating multiple 
cropping 
Raising vegetable 
crops for sale 
Raising fish f or 
sal e 
Produci ng any kind 
of handicraft 
Etc . 
What 
advantage 
did you 
gain? 
(6) 
Are you sti ll 
operating i t 
now? 
(7) 
If no , 
why not? 
(8) 
I f yes i n Col. (2 ) 
but never adopted 
it , giv e the reasons 
(9) 
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9 . Is money earned from sales of crops and other farm products 
together with receipts from off- farm work consider ed to be 
available for paying a) interest, b) the debt you owed? 
10 . At present , do you need loans to be invested in your farming? 
11 . If yes, in what size and on what term you need? 
6. Non- farm activities 
1. Give the following informa-cion about regular jour::ieys '!Ile.de by 
yourself or any person in -che household to places outside your 
village in the past year. 
Household 
resident 
(1) 
Place 
visited 
(2) 
Frequency 
of visits 
(3) 
Reasons 
for journey 
(4) 
Met cod 
of transport 
(5) 
Col. ( 2) : 1) l~ame town if in the same province , 2) name 
province, otherwise, 3) Bangkok . 
Col . (3): 1) Once a week or more, 2) once a month, 
3) several times a year, 4) once a year . 
Col . (4) : Examples are a) to sell farm products, b) to 
buy goods , c) to pay social visits, d) for 
entertainment, etc . 
Col . (5) : 1) On foot, 2) by bus , 3) by train, 4) by car, 
5) by bicycle, 6) other . 
2 . Give the following information about non- farm jobs done by 
persons in the household in the year just ending . 
Household 
resident 
(1) 
Type of 
job 
(2) 
Place of 
job 
( 3) 
Approx. total no . of 
days spent on jobs 
(4) 
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Col. ( 3) : 1) In the same or neighbor village, 2) any to'm 
in the same province t he village located, 3) other 
province except Bangkok , 4) Bangkok . 
3. Did you barter your crops or other products with a) other farmers , 
b) local or town merchants during the past year? 
4. If yes to (3 . a) above, give the following information of crops 
or other pr oducts you barter ed. 
Item Amount 
bartered 
(1) (2) 
Total xx 
Approx. value 
(Baht) 
(3) 
Col. (1) : Products received from the forest, hunting, and 
fishing are included. 
5. If yes to (3.b) above, give the following information of crops 
or other products you bartered. 
(The questionnaire table is the same as that of question No. 4) 
6. What commodities did you receive in the exchange from local 
or town merchants? 
7. Give the information about your regular work during your spare 
time in different seasons in the ques~ionnaire table below. 
Season 
(1) 
Planting 
Harvesting 
Dry 
Kind of regular 
work 
(2) 
Flood (for the 
central plain only) 
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Col . (2): Examples are l) doing nothing, 2) working on home 
handicraft, 3) hunting, 4) fishing, 5) watching 
after cattles, 6) other . 
7. Income 
Give the information about your household's incomes and their sources 
in the questionnaire table below. 
Source of 
household income 
Sale of crops 
Sale of livestock 
Sale of other farm products 
Sale of non- farm productsa 
Income from paid farm labor 
Income f r om non -farm l abor 
Products consumed at hgme 
1) products on farm. 
2) products received off 
d Products bartered 
Otherse 
Total 
c farm 
Amount received 
or approx. value 
(Baht) 
a 
Included are sale of home handicra~s, sale of forest products, 
sale of what received from hunting and fishing, and others of this kind. 
b 
Included are crops, other agricultural products, and farm animals 
butchered for the home use . 
cincluded are forest products (such as bamboo shoots, fruits, etc . ) , 
animals and fish obtained from hunting and fishing . 
~he value of products bartered can be obtained from question number 
4 and 5 in the previous category . 
e 
Included are rentals from farm and non-farm real estates, machinery 
and equipment hire, interests on loans, etc. 
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8. Exnenses 
Give the following information about your cash operating expenses on 
crops during the past year . 
Expense item 
(1) 
Hir ed tractor 
Hired labor 
Purchase of seeds 
Purchase of chemical fertilizers 
Repairs of buildings and improvements 
Repairs of machinery and equipments 
Miscellaneous expenses 
(Fuel, oil, ~rop sprays , etc . ) 
9 , General attitudes 
Amount of Baht 
(2) 
1 . At present, are your earnings satisfactory to you? 
2 . What is the lowest amount of annual earnings that can maintain 
your family livings without suffering and that you would be 
pleased to have? 
3. Would you be willing to spend more time on farm in order to 
increase your present earnings? 
4. If no, why? (Possible answer may be a) be is satisfied with what 
he has had, b) unfavorable price, c) lack of market and transporta-
tion, d) lack of capital , e) lack of knowledge, f) lack of irri-
gation, g) other) . 
5. If you have money enough to buy commerc ial fertilizers or to hire 
a tractor in plowing land, would you be willing to do so? 
6. If no, wny? 
7. Give in order of importance the things or projects that would 
encourage you to work harder or invest more capitals in farming . 
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8. Give the following infor mation about crop prices : 
Cr op Crop price you 
consider "fair" 
Lowest crop price 
you would tolerate 
What price did 
you receive i n 
the past year ? 
9. If there was a factory established in or near your village and 
the factory offers you the daily wages listed below, would you 
consider taking employment there or allow your children to do 
so as l) part t ime , 2) full time, 3) nei~her? 
Daily wages 
(Baht) 
5 and lower 
6 - 10 
11 - 15 
1 6 - 20 
Respondent Respondent ' s 
children 
10 . Is ther e any farm cooperative in this vil lage? 
11 . If yes, are you its member? 
12 . How do you think about the usefulness of a farm cooperative to 
farmers? (Very useful, less useful, unuseful, no idea) 
13 . If a farm cooperative was set up in this village, would you 
become its member? (Asked in the case of no farm cooperative 
is established in the village) 
14. If no , why? 
15. Do you think more education would help you to manage farming 
better? 
16. What is the lowest grade of educa"tion a farmer should have? 
17 . liave you ever attended a village meeting involving farm improve -
ment held by a) head of village , b) agricultural extension officer ? 
18. If yes to (17.a) above , how much advantages did you obtain? 
(Very much , some , very few) 
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19 . If yes t o (17 .b) above , how much advantages did you obtain? 
20 . Have you ever visited a farm demonstration? 
21 . If yes , did you adopt the practicing method of the demonstrat i ng 
farm? 
22 . If no, why? 
23 . Do you know an agricultural extension officer? 
24 . If yes, how do you feel about him? (Examples are a) helpful , 
b), unilelp:ful, c) knowledgeable, d) unknowledgeable , e) a 
big manner person, f) no idea) 
25 . If no to question no . 23, how do you feel about li.m? (Examples 
of possible answer are tne same as (24)) 
26 . So far as you know , how often did any of the government officers 
l isted below visit this village during the past year? 
Officer 
Gover nor of the provi nce 
lfai a.mphur l 
Deputy nai amphur 
Agricul'tural extension officer 
Health officer 
Community development officer 
Policemen 
No . of visits 
27 . In order to change or improve your agricultural operation for 
mor e efficiency, whicn one(s) of the following persons or things 
do you place the most confidence? 
a . agricultural extension officer 
b . head of village 
c . any respectable person in the village 
d . neignbor 
e . farm demonstration 
f . other, specify 
~ai amphur is the administra-cive head of the amphur . 
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C. Village Head Questionnaire 
1 . General character istics of the village 
1. How many of the following i ns t itutions are there i n this village? 
1) General store , 2) public r estaurant , 3) shop wi t h t el evi s ion 
set or radio, 3) small r i ce mill . 
2 . Answer the following questi ons . 
Is there a school 
in the village? 
Answer 
Col. (1) 
I f no , how f ar 
is t he near est 
one (kms) ? 
(1) 
Primary school 
Secondary school 
(2) 
3 . Is there electricity in this village? 
(3) 
4. Is there any farmer who has a) a TV set, b) a radio? 
5. If yes , what is the (approximate) number of them? 
6. How can the village be reached from the nearest town 
in different seasons? (By train , bus, boat, on foot) 
7. If there i s no bus route or t r ain passing or appr oaching to 
the village , what is the shor test distance bet ween the village 
and a . a bus r oute 
8 . 
9 . 
1 0 . 
b . a train station 
How many faro families have le~ the village permanently during 
the last five years? 
How many farm fami l ies have settled in the vil lage during the 
last five years? 
Are there any farmers who just moved into ~he village only 
during the cr op season and moved out after crops have been 
harvested? 
ll . If yes , about how many of them . 
12. Is ther e any health officer working in this village? 
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13 . What have been his principal activities during the past year? 
14. Is there any community development officer working in this 
village? 
15 . If yes, what have been his principal activities during t he 
past year? 
16. Is there a s evere shortage of water during the dry season? 
17 . If yes, how many have there been during the past five years? 
2 . Farm characteristics and activities 
1 . What is the percentage of crop lend rented by farmers from 
others? 
2 . How is a rent usually paid? (Cash, crops, labor, part -cash 
part- crop, other) 
3. What is the average rent paid per rai for land growing a 
certain crop in the village? (A list of crops growing in 
the village should be prepar ed) 
4. For those farmers indicated in question 10 of the previous 
category, what crop(s) do they usually grow? 
5. Is the land they operated rented from others or owned by 
them? 
6. vrnen a farmer dies, is it a common practice for his land to 
be divided among children? 
7. Is the buying and selling of land a common practice in the 
village? 
8 . If yes, what kind of land is usually bought and sold? 
9. What is the approximate price per rai of a) paddy land, 
b) upland at the present time in the village? 
10. Do farmers usually leave a considerable amount of arable 
land idle? 
11 . If yes, what r easons? 
12. Have there been crop failures in this village during the 
last five years? 
13. If yes, list the crops affected by crop failures . 
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Year Cause of failure 
14 . What crop(s) has been increased in production during t he 
past five years1 
15 . Give the reasons for each crop whose production has been 
i ncr eased? 
16 . What crop(s) has been decreased in production duri ng t he 
past five years? 
17. Give the r easons for each crop whose production has been 
decreased? 
18 . Do farmers usually assist each other during planting and 
harvesting seasons? 
19 . How many per cent of farmers i n the village who have adopted 
the following farm practices? 
Farm practice 
Using improved seeds 
Using commercial fertilizers 
Raising crops appropriate to 
climate and soil type 
Operating crop rotation 
Operating multiple cropping 
Raising fish for sale 
Raising vegetable crops for 
sale 
Pr oducing any kind of home 
hanfilcraf't. 
Etc . 
Percentage of adoption 
20 . Did any government officer visit the village to discuss any of 
the above practices during the past year? 
21 . If yes , what kind of government officers? 
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22 . How often was the discussion made by agricultural extension 
officers during the past year? 
23 . Did you call a meeting to discuss e:ny of the above practices 
during the past year? 
24 . If yes, how me:ny times? 
25 . Has a group from the village ever visited a demonstration farm? 
3. Non- farm ac"Civities 
1 . How do farmers usually mill the rice they consume a~ home? 
(Grind it at home or take it to the local rice mill) 
2 . In what form do they pay for the milling? (Cash , crop) 
3 . How me:ny per cent of farmers in the village who sell their 
crops immediately after the crops have been harvested? 
4. A:re there several middlemen who come to the village to buy 
crops? (Several, few, only one) 
5. How is the active competition among these various agents? 
Explain. 
6. Does a crop price differ at different seasons of the year? 
7. If yes, give the following information for each principal 
crop grown in this village. 
Crop Period in which Period in which 
the crop price is lowest the crop price is highest 
8. How many per cent of farmers in the village who hire paid farm 
laborer as a) part time, b) full time? 
9 . What is the percentage of farmers in the village who take regular 
part time non-farm work? 
10 . vr.aere do they usually go for such work? (At the province, in 
tbe nearest town, in neighbor villages, in the same village) 
11. What kind of job do they usually take? 
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12. vrnat is the percentage of farmers who usually leave the village 
during a) dry season, b) flood season, to take seasonal work 
elsewhere? 
13. Where do they usually go for the work? 
14 . What kind of job do they take? 
15 . Is the barter of crops or other farm products a common practice 
among farmers in this village? 
16 . About how many per cent of farmers wi:lo bring their crops or 
other farm products to barter for other goods from local 
stores or from stores in town? 
4. Personal views 
1 . List in order of importance some projects for which your people 
mostly desire to be undertaken in this village. (Examples are 
a) more irrigation , b) a better highway, c) more credit facili-
ties, d) a better sanitary, e) a nearer school , f) others) 
2 . Is there a farm cooperative in this village? 
3 . If yes, how many per cent of farmers who have been its members? 
4. During the last three years, has the number of members increased 
or decreased? Also explain the reason. 
5. If no to question 2 above, what is the idea of your people in 
general toward a farm cooperative? (Very useful to farmers, 
less useful, unuseful, no idea) 
6 . \~nat about yourself? Also explain the reason of your answer . 
7. Have you adopted any of the farm practices listed in question 
19 of the second category? 
8 . If yes, which one(s)? 
9 . In general, how do your people feel about an agricultural 
extension officer ? (a) a helpfU.l man, b) unhelpful, c) knowledgeable, 
d) unknowledgeable , e) a big manner person, f) no idea) 
10 . How often did any of the local government officers listed below 
visit the village during the past year? 
Officer 
Governor of the province 
Nai amphur 
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Deputy nai amphur 
Agricultural extension officer 
Health officer 
Community development officer 
Policeman . 
No. of visits 
11 . In order to introduce a new method of farming to farmers , which 
one(s) of the following persons or things the farmers would 
place most confidence : 
a . head of village 
b . agricultural extension officer 
c. any respec~able person in the village 
d . neigh·oor 
e . farm demonstration 
f . other, if any 
12 . How long have you been a village head? 
13 . How many r ais of l and do you cultivate? 
14 . What grade did you complete in school? 
D. Survey Methodology and Sample Size Consideration 
As mentioned in t he last section of the pr evious chapter, the expected 
ti.me period available for t he farm development programming survey is about 
two months --the beginning of March to the late of May . This time period 
will contain two phases of survey work . The first phase is the enumerator 
training which is expected to last not more than two weeks . The subjects 
of training are not only due to l essons in ~he classroom , but practicing 
in the field is also to be done . The second phase is an enumeration of 
sa.I:lple households , which is expected to last about one and a half mont!ls . 
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Listing of farm households needs not to be done because all lists of farm 
households in sample villages will be obtained from the crop cutting survey . 
But sample farm households must be reselected because those samples used 
in the crop cutting survey are of farmers who cultivate only the specific 
crops of interest--rice, maize , and kenaf . The purpose of ~he proposed 
survey is to collect economic and social data fror:i farms of any kind . 
Therefor e , farmers who operate any kind of farm business must be selected 
for.investigation. 
I~ comes now to the point that what size of sample household in a 
sa:nple village should be chosen . This r-ot only involves ~he optimal 
sample size wbich actually can be determined by a sampling method but 
also does the available time period which has been l imited . However, 
the sampling method to be used for determining the optimal sample size 
will not be worked out here because it is out of task for this thesis to 
be concerned with . An attempt will be made only to see what is the 
minimum sample size the available time period is allowed for and then to 
compare it with that of the crop cutting survey. 
Since the same sample villages D.nd field staff used in the crop 
cutting survey will be fully maintained in the proposed survey , therefor e , 
each enumerator is still responsible for field work in about 9 villages . 
This implies that the enumerator will have the average of 5 days per 
village for his work . However , the available 5 days are not entirely de-
voted to his work. Some days must be deducted for travelling to and coming 
out of the sample village . In Thailand , scree villages can be reached con-
veniently by train, bus, and boat; some can be reached by bicycle and horse ; 
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and for the extreme case, some distant villages can be reached only bywalking . 
In the last case, a :full day or more might be spent for the travel. By 
this consideration, the average of two days sacrificed for the travelling 
time per sample village would be reasonably much enough . Thus , the enumer-
ator nas three days left for his work in each sample village . 
Now , let us consider the a.mount of work an enumerator can complete per 
day - that is how many farm operators he is able to interview a day . 
According to the amount of the information to be inquired, each interview 
would take about 30 minutes . If an enumerator is expected to work 8 hours 
a day, he would have interviewed 16 farm operators per day . However, the 
time needed for walking from one farm household to another must be con-
sidered because in some villages the location of farm households is 
scattered. Moreover, the enUiterator would need ti.me for lunch and to rest 
a little bit after lunch . Let the ti.me for the matter mentioned be two 
hours . Thus , the enumerator could have interviewed about 12 farm operators 
per day . :aut this does not mean that the enumerator will be able to com-
plete his work in interviewing as many as 36 farn operators in 3 days . 
Some problems of field work would probably not allow that . One proble::n 
with which an interviewer frequently faces is the farm operator is not at 
home . In this case, an appointment must be made for interviewing the 
missing respondent in the other day. Therefore, one of the available 3 
days is necessarily .to be reserved for such case . Now we come to the 
reasonable conclusion that the minimum size of sa:mple household per village 
is about 24 . If this figure is compared to 10 sample households per 
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village which is carried out in t he crop cutting survey , it is more than 
100 per cent increased . So, it i s believed that the sample size j ust 
determined would be large enough and pr obably not smaller than the 
optimal sampl e size which must be determined by a sampling method before 
t he proposed survey is conducted. In t he other wor d, t he availabl e and 
limited time period is believably much enough to carry out the proposed 
survey. 
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IV . USEFULl'ESS OF THE DATA OBTAINED 
As already seen in section B of the previous chapter , the data ~o be 
collected are very br oad . They con~ain bo~h qua....ititative and qualitative 
data . Quantitative data are numerical information such as the amount of 
crops produced, receipts from sale of crops, the number of days worked on 
farms , etc . Qualitative data , on the other hand, are those involving 
qualities , characteristics , opinions , attitudes, etc . which are not ex-
pressed in numerical forms . Because of the broad scope of these data, 
some of them have been collected for some specific purposes through various 
procedures of data collection . But this statement does not imply that the 
data to be recollected in the propoccd survey are less useful . Inversely , 
t hey are very useful for the use in checking and comparing with those data 
obtained from different sources . By this sense, our data serve as a 
checking instr ument. 
For tne data never collected elsewhere (but will be collected in this 
survey) , they are certainly to serve our purpose solely . These data , 
together with the data so-called a checking instrument, will be very useful 
in analyzing the farm situation . Particularly, attitudes of the farmers 
toward innovations and other things they concern will be very helpful in 
interpreting and explaining the findings obtained from the analyses . ~hese 
findings with their interpretation are believed to be very important inform-
ation in progrrunming for agricultural development . Based on these arguments , 
~he data to be obtained from ~he proposed survey are r egarded as a pro -
gramminG instrument . 
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Since Thailand at present is in the period of the national economic 
and social development plan, it would be very useful if the fruitfulnes s 
of investments in several projects will be measured . According to this 
point, our da~a can also serve t he purpose very well and they should be 
called a measuring instrument . 
Various ~ypes of instrument, as the data can be used, will be argued 
in the followir.g sections . Bu~ for the progra.n:uting instrument, only some 
data will be discussed and analyzed because discussions of all of them 
would need more time than that is avail able for writing this thesis. 
It should be noted here also ~hat the data ob~ained f rom a village 
head , as shown in section C of the previous ctapter, are actually comple-
mentary ~o the farmer data . They serve to descrioe the general farm cir -
cumst ances, Their usefulness are to explain some findings obtained from 
the farmer data . Therefore, no analysis as well as discussion of them 
will be made in this thesis . 
A. Checking Instrument 
There are three main sources of a gricultural statistics in Thailand : 
1) agricultural census; 2) crop cutting survey; and 3) current report . 
The first two sources belong to the same government office--that is the 
Ifat i onal Statistical Office while the third source belong to the Vrinistry 
of Agriculture . Some of the data obtained from each source , however , ar e 
the same . Bu~ these data often cons~itute a problem of datum conflict 
par~icularly those da~a obtained from the crop cutting survey and the 
current report . Details of the conflicts as well as the way our checking 
instrument can be used in the judgement will be discussed l ater . 
For the data obtained from the abricultural census, there is no 
problem of datum conflict . But it would be useful for some of the data 
to be compared with the data from other sources . Furthermore, since the 
agricultural census is conducted once in several years, the data are of 
course not up- to-date in the following years . Some of them such as the 
number of farm population would need adjustment. Under these cases, our 
checking instrument can also serve the purpose . 
However , all matters mentioned above would need such brief details 
as ~he scope of data , organizations, and data collection procedures of 
each of these sources of agricultural statistics . Bu~ the details of 
the crop cutting survey will not be restated because they have already 
been made in t he second chapter of this thesis . Thus , the details will 
be mentioned for the two remaining sources only . Discussions of the 
use:fulness of our checking instrument will then follow a:fter such details 
have been made . 
1 . Applica~ion of ~he checking instrUJI:ent to some of ~he agricul~ural 
census da~a 
The agricultural census in Thailand is usually carried out once every 
five years . The National Statistical Office is responsible for this work . 
T"ne scope of data collected is very broad . According to the agricultural 
census 1963 , the data collected include almost every kind of agricultural 
datum except those involving sales of agricultural products and farm expen -
ditures . But the scope of data to be collec~ed would be extended to cover 
tnose data jus~ mentioned or others in the next census which will be 
conducted in 1969 . 
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A~er the census has been carried out, the National Statistical 
Office conducts a post enumeration survey in order to evaluate the 
completeness and accuracy of the data obtained . But only some kinds of 
the data are r einvestigated . For the agricultural census 1963 , the 
major items of inter est reinvestigated were characteristics of the holding , 
total areas pl anted and harvested under rice crop and other upland crops , 
pr oduction , and the number of livestock. 
The census data of the kinds just mentioned and such other as ~he 
number of farm population can be checked and compared with the data obtained 
f r om the farm development programming survey . However, befor e our proposed 
survey is able to be conducted , the next agricultural census should have 
been completed . The next census data will then be compared with our pr o -
posed survey data . Some changes in the agricultural sect or such as 
increases or decreases of t he farm population, crop areas , and livestock 
can also be i nvestigated . Moreover, if comparison of some items between 
the previous and the next census data is not satisfactory, our checking 
i nstrument would help for the explanation and conclusion . An example of 
this case is that suppose it is hypothesized the far::n population should 
decr eas e for a certain percentage duri ng the past five years accordi ng t o 
the expansion of the i ndustrial sector . But if it appears in the next 
census that the figure obtained is not what hypothesized , then the outcome 
would need data from other source t o be compared with . All of this 
information can be obtained from our pr oposed survey . 
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2 . Aoplication of the checking instrument to the datum conflict 
between the current r eport and the crop cutting survey 
A curren"t report of agricultural data is carried out by the Department 
of Rice and the Department of Agriculture, Ministry of Agriculture . The 
data r eported are the area and production of every crop . The data involving 
the rice crop are collected by local rice officers while the data involving 
other crops rather than rice are collected by local agricultural officers . 
Primarily, these data are furnished by a village head . He usually 
approximates in his village the total areas planted and harvested and the 
average yield per rai under each crop . The method of approximation is 
the eye- estimation . Then be fills these information into the given sepa-
r ate forms , one for rice and the other one for other crops . These forms 
1 will be handled periodically to a kamnan . After the kamnan has received 
these information from every village within his jurisdiction, he proceeds 
them to the amphur rice and agricultural officers . The amphur officers 
"then advance what they have collected from kamnans to the changwad 
officers . The destination of the information is the Department of Rice 
and the Department of Agricul"ture in Bangkok . 
Now, the problem of datum conflict between the data obtained from the 
current report and the data obtained from the crop cutting survey can be 
discussed . As mentioned in Chapter 2 of this thesis, the main purpose of 
the crop cutting survey is to collect area and production data of thr ee 
principal crops--rice, maize , and kenaf . Some of these data, when compared 
with those obtained from the current report , are significantly differ ent . 
1
Kamnan is the head of tambol. 
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Census data> although available, are not verry useful for a satisfactorry 
match with these conflicting data because they are not up- to-date . 
Mor eover, the areas planted and harvested as well as yield per rai would 
vary consi der ably each year due to weather conditions , pests and diseases > 
fluctuations of crop prices , etc. In this case , the census data are much 
less useful for the comparison. The problem of datum conflict between the 
current report and the crop cutting survey then remains unsolved , and a 
conclusion of which one is correct or more reliable cannot be made . 
However, this problem could be solved if the farm development 
programming survey has been conducted . Since the da~a obtained from 
the proposed survey are of the same year as the conflicting data , they 
can practically be used in matching with these conflicting data. The 
r esults of matching then would make the conclusion possible . 
B. Programming Instrument 
Before any programming work can be set up, studies of the situation 
involved should have been made . In the case of agriculture, farm situation 
needs to be analyzed . Relationships between farm income and factor re-
sources used in the farm operation are probably the most important aspect 
to be investigated because they reflect the way the resources have been 
utilized and actually the managerial ability of farmers . Analyses of these 
relationships are necessar-y for programming agricultural development . 
There are several ways to analyze this situation . If it is desired 
to see the relationship of all input factors to the output, a production 
function may be constructed . Findings obtained from a production f'unction 
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analysis are not only useful in judging the disequilibrium of resources 
used but also they can be used to estimate the factor equilibritun . 
However , analysis of relationship between the output and an indivi -
dual input is somet imes needed because it can reflect directly the picture 
of the r elationship . For some certain purposes, this kind of analysis can 
be used while a production function analysis cannot . 
Analyses of farm situation in the matters mentioned above will be 
made in this thesis . The data to be obtained from the proposed survey can 
serve this purpose very well . Nevertheless, the data will provide 
possible analyses for several other interesting phenomena. But , since 
the available time is limited for writing this thesis and the phenomena 
to be analyzed are so many , only some phenomena wnich are considered very 
important in agricultural development will be analyzed and discussed . 
1 . Produc~ion function analysis 
A production function to be used for the analysis is of a Cobb-Douglas 
model. This kind of production function is the most popular in farm- firm 
analyses (lieady and Dillon 1966) . The model is shown in Equation 4.1 below . 
(4 .1) 
where Y, the dependent variable, is output, X. (i = 1, 2, •.. , k) are 
i 
independent variable inputs, and« and$. 's are parameters and constant . 
i 
The exponent or B. i ndicates the production elasticity of input X .• Sum 
i i 
k 
of these exponents, ~-1Bi , has been taken as an indication of the returns i-
k 
to scale . If E B. is greater, equal, or less than unity, it implies in-
i=l i 
creas ing, constant, and decreasing returns to scale r espectively . 
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In order to use our data obtained to construct the production func -
tion, grouping of independent variables or r esources used in the production 
procession is necessary . Units of these resources will be specified and 
estimation of some resources in terms of unit used will also be mentioned . 
Then, methods of estimating the paramcterc, te~ting hypotheses , estimating 
coefficient of multiple correlation will follow phase by phase . The 
analys is of our data in the form of production function will be ended with 
the determination and ~he use of marginal productivities of factor resources . 
a . The production functions and grouning of resources used Thai-
land is divided into four regions, each of which is generally homogeneous 
in terms of climate and topography . Production functions to be constructed 
for each r egion are assumed to be the same--that is a Cobb-Douglas type . 
Since the main source of farm income in Thailand is gener ally the 
crop cul~ivation, thus, the production functions to be constructed are of 
crop production functions only. Other sources of income such as live-
stock will not be included. The dependent variable ~ , as shown in Equation 
4.1', is the value of all crops produced in the survey year, measured in 
baht . 
Resources used in the crop production will be classified into three 
categories - land, labor, and capital, denoted by X1, X2 , and ~respec­
tively . 
X1 is the area of cropland per farm, measured in r ai . 
X2 is the amount of labor spent on crop cultivation per farm, con-
puted in man-month equivalents . This amount of labor includes the labor 
of the operator, his family , and hired labor . However, in calculating 
62 
man-month equivalents, farm laborers of different ages , sexes , or other 
conditions would have to be considered because ability to work of t hese 
persons are not equal . For instance, a woman of a certain age would have 
working ability equivalent to 0.67 of that of a typical man only . 
x3 is the value of capital used in the crop cultivation measured in 
baht . 
The form of capital to be used in construci:;inG our production func -
tions should be discussed here . In Thailand , new inputs such as tractors 
and commercial fertilizers have been brought into the production procession , 
but not widespread used by farmers yet. Some farmers still use solely -.:;he 
traditional form of capital in farming . Examples of the traditional form 
of capital are draft animals, carts, sickles, harrows , knives, etc . 
Ther efore, there will be two types of sample farmers to be interviewed; 
one is the farmers who still use solely the traditional form of capital 
and the other is those who have used some new form of capital together 
with some of the traditional ones. 
According i:;o the two farmer i:;ypes just meni:;ioned , the capital inputs 
will also be classified into two categories - traditional capital and new 
capital inputs . These two forms of capital will be denoted by x3 and X4 
rc:::1.1cctivcly . 
X3 now is the traditional capito.l input. It includes the estimated 
value of all traditional farm equipments used in the crop culi:;ivation, 
plus r epairs of barns and improvements, and so~e other cash operating 
expenses . 
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Xi+ is t he new capital i nput. Included are expenses on fertilizers , 
fuel , oil , crop sprays , hired tractor, r epairs of machinery and modern 
equipments, etc . If a farmer possesses a tractor or any kind of machinery 
used in the crop cultivation, values depr eciated of these things will be 
es~imated and included i n this category of capital . 
i·ow, ther e will be two production functions to be cons'tructed in each 
r egion . One is for the farmers who still use solely the t raditional form 
of capital, as shown by Equation 4.2. The other production function is 
for the farmers who have used 'the modern form of capi'tal and some of the 
traditional ones , as s hown by Equation 4.3. 
y = o:x~1~2x~3 (4 . 2) 
(4.3) 
However, a question would be raised a't the moment - that is why not 
combine Equations 4 . 2 and 4. 3 together? 7ruly, t hese two equations can 
be combined together and then the production function would be r emained 
only one as t hat of Equation 4.3. But a problem of x4 at zero level must 
be cared for because it involves a practical difficulty to logarithmic 
form ; ~he logarithm of zero is minus infinity . Neverthel ess , although 
this problem could be overcome by adding a non -zero constant figure, say 
one unit , to X4 of every sample farmer . But if X4 becomes zero very 
frequently in the samples, tnis method of adjustment may induce nonnegli -
gi ble errors (Heady and Dillon 1966) . 
b . Est imation of par e.meters A method of estimating t he parameters 
will be made for Equation 4.3 which contains four explanatory variables . 
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For Equation 4.2, although not explained , the same method of par ameter 
estimation is certainly applicable . 
Equation 4 . 3 now can be r earranged in a statistical equation as shown 
by Equation 4.4. 
(4 .4) 
j = 1, 2, . .. , n 
\fnere Uj is a disturbance term or the error due to the fact that the 
pos~ulated explanatory variables do not completely explain Y. . It also 
J 
represents some inputs of minor importance or uncontrollable factors such 
as weather and uncertainty which have no~ been ta.~en into account . For 
the estimation process , it is assumed that Uj ' s are normally distributed 
with zero mean and variance <S 2 . 
A logarithmic transforl!lB.tion is then applied to E~uation 4. 4 in order 
to obtain a linear form as shown in Equation 4.5. 
(4 .5) 
i~nere y, B , x ' s, and u stand for log Y, log«, log X's, and log U 
0 
respectively . x
0
j is a du:::omy variable always equal to one for all j . 
The n equations in (4 . 5) can be rewritten compactly in matrix 
notation as 
Y = xe + u (4 . 6) 
Wncre Y, $ , and U stand for column vectors of yj's , e 's , and uj 's respec -
tively . X is a matrix of order nx5 . 
lfow t he least- squares method can be applied to Equc.tion 4 . 6 in order 
to estimate the parameters . Let 
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A 
B = {S , 81 , 82, '33 , 84} 
0 
denote a column vector of the estimates of s. The regression functio~ 
which estimates Equation 4.6 is 
Y = XB (4 .7) 
.. 
Let e denote the column vector of n r esiduals (Y - XS). The 
column vector e is obtained such that the sum of squared residuals, e'e, 
must be minimized . That is 
l (e'e) = 0 
C> B 
(4 .8) 
Solve Equation 4.8, B will be obtained as shown by Equation 4.9. 
B = (X'X) -l X'Y (4 .9) 
B is the best linear unbiased estimator of s. 
The variance of B can be obtained from 
var (S) = 2(X'X) -l (4 .10) 
where 62 is the variance of all U. 's. An unbiased estimator of the 
J 
disturbance variance , 62 , is given by Equation 4 . ll . 
or 
s2 = e'e 
n- 5 
Y'Y - S'X 'Y est 6 2 = n- 5 
(4 .11) 
Variances and covariances of S 's are given by Equations4 .12 and 
4 . 13. 
var 
where a .. is the ith diagonal element of (X'X) -1 . 
l. l. 
(4 . 12) 
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(4 .13) 
i # j and i, j = O, 1, 2, J) 4 
From Equation 4. 9 , 81 to 84 are the production elasticities of inputs 
x1 to x4 r espectively . The intercept of the production function, anti log 
S
0 
is the estimate of« in Equation 4. 3. Tow , our estima"ted production 
function is 
(4 .14) 
where Y and « estimate Y and « respectively . 
The production elasticity 8. indicates a proportion change in output 
l. 
Y relative to a unit change in inuu"t X. . Sum of t hese elasticities indi -
- l. 
ca"tes the r eturns to scale which imply a proportion change i n Y r elative 
"to one unit change in all inputs. Since marginal productivities of 
4 
r esources in Tnailand's agriculture are believed to be low, thus , E a. 
i =l }. 
is expected to be l ess than one . However , among "these resources, the 
new capital input, X4 , is expected to have the highes"t produc"tion 
elasticity. 
c. Si~nificance tests and confidence intervals It would be 
desir able "to ascertain "the reliabili"ty of "the obtained r egression coef~i -
cients, 8 . ' s . This may be done by constructing confidence intervals for 
l. 
the obtained estimates or by testing hypotheses . In the prDcedure of 
testing a hypothesis , a certain value would be selected in order to see 
if a. is significantly different from i t at some probability level , say 
l. 
A t - tes~ stati s"tic may now be used as shown in (4 .15) 
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(4 .15) 
where eio is the selected value . If this t is larger than tabled ta: 
with n - 5 degrees of freedom, then ei is believed significantly differ ent 
from $io at the a: level of probability . 
For the estil:lated production elasticities, 61 to $ 4, it is desirable 
to test if each of them equals zero. In this case, 0. becomes zero and 
l.O 
Equation 4 .15 remains 
s j aii 
(4 .16) 
T'ne criterion for rejec~ing or accepting the hypothesis is the same as 
that of (4 .15) . 
The confidence interval of Bi (i = 0, l, .• . , 4) is given by 
I= 6. ±t sJ~ 
l. a: l. l. (4 .17) 
where t is the value r ead from the t - table with n - 5 degrees of freedom. a: 
From the grouping of our resources used in constructing the produc-
tion function , it would be interesting to see if the return to X4 , the new 
capital input, is significan~ly different from the re~u_rn to x3 , t he 
~raditional capital input . Thus , what we are going to test is B3 = B4 , 
and a t - test is given by 
t 
Jcovar ($3 - S4) 
(4 .18) 
wnere t which is used as a criterion to reject or accep~ the ~ypothesis a: 
is obtained fro:n the t - table '-Tith 2 (n- 5) degrees of freedom . 
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d. Coefficient of multipl e deternination It would be useful to 
measure the goodness of fit of our estimated rceression Equation 4.14 . 
T'nis can be done by determining the coefficient of multiple determination , 
denoted py R2 • The formula is shown by Equation 4 . 19 below . 
4 n ~ 
l: 13 .l: xij yj 
i=l lj=l R2 = n 
l: y~ 
j=l J 
where xij and yj stand for log Xij and log Yj respectively . 
In matrix notation, (4 .19) becomes 
s 1 x'Y R2 = 
Y'Y 
(4.19) 
(4 . 20) 
Tne square root of the multiple determination coefficient, R, is 
called the coefficient of multiple correlation. The value of R2 as 
well as R lies between ~l. If R2 is close to plus or minus one, it 
indicates a good fit of the regression curve and vice versa. 
However , the significance of R may be assessed by testing a null 
.An F- test statistic shown by Equation 4 . 21 may be used . 
F = (4 . 21) 
(1 - R2 ) /n- 5 
where F has 4 and n - 5 degrees of freedom . If this F is larger than the 
~abled value of F at the desired probability level , the null hypothesis 
s~ould be rejected. 
e . Mars inal value productivities The estimated production func -
tion, as shown by Equation 4 .14, is a good tool to be used for diagnosing 
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the existing farm situation, particularly to investigate the disequili -
brium of the resources used . However , this function could also be used 
to estimate the equilibrium of such resources . But first of all, marginal 
produc~ivities of the r esources must be computed. 
Since our production function is of a Cobb- Douglass model, the 
marginal value product of the ith input should be computed at the geometric 
mean level of all inputs. This should be so because this method can r educe 
a bias which would affect the resultant estimates (Heady and Dillon 1966) . 
For convenience in writing symbols and subscripts , Equa~ion 4.14 now 
may be rewritten as tha~ shown by Equation 4 . 22 . 
(4 . 22) 
where V, a , and bi stand for Y, «,and ~i (i = 1, • .• , 4) respectively . 
Now , let Xi be the geometric mean of Xij 's (i = 1, •.• , 4 and 
j = 1 , ... , n) or arithmatic mean of log Xij 's . The value of V resulted 
from the mean level of all inputs then becomes 
(4 . 23) 
The marginal value product of X. can be obtained by taking the first 
J. 
derivative with respect to X. to Equation 4 . 22; and then substitute the 
J. 
variables in the right hand side by their mean values . The result is 
shown by Equa~ion 4 . 24 . 
7J v 
'() x. 
J. 
= 
b. v 
J. 
x. (4 .24) 
J. 
For the equilibrium in the resource use, the marginal value product 
of ~he resource should be equal to the resource price . Their inequality 
indicates the degree of disequilibrium. 
10 
However, the optimal quantity of input X. which causes its marginal 
l. 
value product to equal its price can be determined at the mean level of 
all other inputs . For example, we want to determine the optimal quantity 
of X4 . Then, the marginal value product of X4 at the mean level of all 
other inputs is shown by Equation 4.25 . 
(4 .25) 
Equate (4 .25) to P4 , the price of X4 , and solve for .x4 • The result 
is shown by Equation 4. 26 
1 
X4 = [P4 (ab4 xtil ~2 ~3 )-1] b4- l (4 .26) 
Marginal rate of substitution between two input factors is another 
criterion us i ng to determine the optimal level of input in the production 
process . In this case, the level of output V must be given and other 
input factors must be fixed. For example, we want to find the marginal 
rate of substitutic:m between labor, x2 , and the new capital input , X4 • 
The isoquant equation based on Equation 4.22 is 
1 
[ 
v bj2 
X2 = b b b 
ax1 lx33 X4 4 
(4 .27) 
where the value of V is given and X1 , x3 are fixed at some specific levels. 
The marginal rate of substitution of ~ for x2 along this production 
contour or isoquant is 
(4 .28) 
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The least- cost combination of the resources used in producing a 
certain quantity of Y requires that the mnreinal rate of substitution 
between the two r esources must equal their price ratio . This is shown 
i n Equatien 4. 29 . 
(4 .29) 
wher e P2 and P4 ar e the prices of X2 and X4 respect i vely . 
T"ae isocl ine which is linear anci passing "through the or igin is 
(4.30) 
For any sel ected value of x2 , where other input factor s are fixed , 
the level of x4 can be determined and vice versa . 
The otb.er isoclines of any two input factors can be obtained by the 
same method. Isocl i nes can be derived for individual as well as for 
aggregate farms . T'ne op~imal resource combinations for differ ent outputs 
should be used if farm pr ofits are to be maximized, or the national 
agricultural pr oduct is to be pr oduced most efficiently . 
2 . Labor utilization 
Marginal labor productivities obtained from the production function 
analysis in the previous section are expected to be very low . Low marginal 
productivity of labor in Thailand's agriculture is resulted from labor 
surplus and the operation of tradi"tional farm practices . Althoush some 
modern farm practices have now been adopted by farmers , but since "they are 
not widespread operated as yet , low labor productivity in general still 
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prevails . Also, low incomes to farmers are unavoidable . 
However, low farm income in Thailand is not r esulted solely f rom 
low productivity. Ceteris paribus, farm income can be increased if farm 
labor is more utilized. It is believed that, under the given circumstances , 
most Thai farmers do not utilize their available labor as much as they can . 
The amoun~ of ti.me they spend on farm in a year may be small r elat.ive to 
the total available t.i.me they have . Our data from the proposed survey will 
indicate these figures . 
For the farmers who have adopted such new fa.rn pr actice as a multiple 
cropping system, t heir available labor are of course more utilized than 
t hose who have not . Since a multiple cropping syst em is regarded as a 
kind of innovations , therefore, not only their incomes will increase due 
to more utilizat.ion of labor, but also due to higher productivities of 
other resources used . 
In Thailand particularly in the northeast where the amount of fe.rm 
labor is left idle more t han that in other regions, quite a few farmers 
usually s eek part - time jobs off farms as another source of income . Some 
farmers would be willing to get a per manent off- farm work if wage is 
favorable to them. But because of unskillful l abor, the wage they obtain 
is usually low. Moreover, employment opportunities in the nonfarm sectors 
at t he pr esent time seem not to open widely to the farmers because of de-
mand for labor f rom the agricultural sector is still low . This implies 
that growth in t he non- farm sectors is not large enoug.~ . Under this 
situation , it would -oe be-.;ter to make every effort with any appropr iate 
~can t.o force o~ c_suade farmers to utilize t.heir labor more than ever 
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in the farm operation . The more surpluses they produce the more savings 
they will obtain . These savings then will become inveztments in the 
non-farm sectors. vrnen the non-farm sectors are su·ostantially expanding , 
more demand for labor in the agricultural sector will follow . This proce -
dure is the double squeeze on agriculture which is considered as toe 
essential condition for development (Owen 1966). 
According to the above argument, the farm s ituation in Thailand today 
must depend largely on one of the double squeeze- -that is the production 
squeeze . But a:n:y mean to be used to force farmers to produce more also 
requires farm labor to be fully utilized . Factors that cause labor 
underemployment to exist in the agricultural sector could be found from 
our proposed survey data. The major factors are expected to oe 1) lack 
of irriga"t.ion and tra.."'lsportation facilities, 2) lack of knowl edge , and 
3) lack of price incentives . All of these factors need government inter-
ventions through different programs and polic~es . 
Programs of encouraging farmers to utilize more labor in farming , 
however , must be carried out along with those of improving efficiency in 
the use of farm labor . Labor efficiency in agriculture refers to the 
amount of productive work accomplished per man on the farm . Higher effi -
ciency of labor implies higher returns fro~ farming . There are several 
methods to be used in iluproving labor efficiency on farms . In the case 
of Thailand, the following methods seem to be appropriate and very useful: 
l) caref'ul planning of labor distribution; 2) improving personal labor 
management; 3) adequate training of all workers; and 4) using agricultural 
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innovations in farming. All of -cbese methods actually ir.volve tecnnology 
to be used in the farm operations . Gittinger pointed out that "Increased 
labor efficiency, particularly through the use of better technology , is 
o~en the most important immediate step toward economic development which 
an underdeveloped nation may attempt 11 (Gittinger 1955) . 
Labor efficiency can be measured by many methods . One simple method 
is -co compute crop rais per rean which can be obtained by dividing the 
total rais in crops by the number of man-year equivalents (Man-year 
equivalents = man-month equivalents .;. 12). In order to present useful 
findings for a programming work, labor efficiency should be computed for 
a group of farmers of different characteristics and qualities in different 
r egions . Farmers in each region would be grouped according to different 
levels of education , uses of traditional and new captial inputs (as 
classified by X 3 and X 4 in the production function analysis), and others 
of interest . Crop rais per man for each group of farmers can be obtained 
by averaging crop rais per man of individual farmers in the group . 
Another suggested method to be used to measure labor efficiency is 
gross profits (income) per man . By gross profits , we mean the receipts 
from gross sales plus the value of farm produce used at home and then 
subtracting purchases of livestock and feed . The gross income per man 
can be obtained by dividing gross income by the number of man-year 
equivalents . 
3. Farm operators and technology 
Changes in the agricultural structure are necessary conditions for 
econo~ic development . One of the most important fo~ces that makes such 
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changes possible is technological change . Flow of innovations into the 
agricultural sector will shi~ a production fUnction to a new position . 
This statement implies that more output can be produced with the same 
amount of input resources, or it is equivalent to say that productivities 
of resources used in the agricultural production process are higher. How-
ever, introduction of innovations to farmers means readjustments of 
resources they have operated in the production process are needed . While 
the :t'uture is unforeseeable and changes of this kind involve risk, farmers 
are often discouraged to adopt such changes. 
In Thailand, the case just mentioned is probably true. Innovations 
in different forms such as improved crop varieties, fertilizer combina-
tions, and mechanical practices have been available to farmers for years, 
but they have not been widely adopted . However, this existing situation 
can also be resulted from otoer factors such as lack of capital, lack of 
knowledge, and lack of irrigation facility. Our data from the proposed 
survey are believed to reveal these factors . Nevertheless , if we assume 
that all of these facilities had already been available and given to the 
farmers, the remaining factor to be considered is price incentive . Price 
incentive or profit motivation is probably the most important factor to 
convince or encourage farmers to invest. Thus, policies involving profit 
~otiva~ion are also needed in the process of economic development . But 
a careful use of the policies must be recognized. This statement will 
be discussed in the next section . 
From our d~ta obtained froo the proposed survey , it would be interest-
i~g to see how the effects of technology result in resource productivities , 
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farmers' incomes , and the uses of available resources . Since we have 
classified Thai farmers into two categories , findings of t he aspects 
mentioned above should be computed for each category of the farmers. 
Comparisons of the findings obtained between the two farmer categories 
would be useful for a programming work . For convenience to refer to 
the farmers in each category, we shall call the farmers who have adopted 
innovations as "A- type farmers" and the farraers who have not as "B- type 
farmers" . Those findings of interest can be obtained and compared as 
shown below. 
1 . Producitivities of factor resources are believed to be higher 
for A- t ype than those of B- type farmers . These figures can be seen in 
the section of the production function analysis . 
2 . Farm incomes of A- type and B-type farmers can be arranged against 
d{fferent sizes of farm holding as shown in the :fbrm below. 
Farm size (rai) 
(1) 
less than 10 
10 - 19 
20 - 29 
-----
100 and over 
·Nunber of farm operators 
A- type B-type 
(2) (3) 
Average farm incone 
A- type B- type 
(4) ( 5) 
It is expected that average farm income for every farm size class will 
be higher in column 4 than that in column 5. 
Comparisons of incomes between the two farmer types can also be made 
in terms of factor efficiency. Like labor efficiency mentioned in the 
11 
previous section, higher factor efficiency implies higher returns from 
farming . Few selected methods of measuring factor efficiency will be 
shown here . 
Rate of turnover or gross income per 100 bahts of total capital used 
is one which can be used to compare incomes of the two farmer types . This 
figure can be derived by dividing gross income by total capital employed , 
and then multiplying the quotient by 100 . 
l et income per r ai is another method to be used. I t can be com-
puted by dividing total net income by the number of rais . 
3 . For the effects of technology resulted in the uses of factor 
resources, several methods can be employed to measure t he effects . But 
only few selected methods will be mentioned . 
Degr ee of intensity of capital employed per rai is one method to be 
used. Capital per r a i can be obtained by dividing the total amount of 
capit al by the number of r ais operated. 
Capital per man is another method which can be used for the pur pose . 
It is computed by dividing the total capital by the number of man-year 
equivalents . 
All of the above findings to be obtained are believed to be higher 
for A- type than B-type farmers . But the degree of difference between the 
two findings of t he same aspect would vary among as well as within regions 
according to the degree of innovation adoption , facilities ava1lable to 
f::i:..· •• ers , and many otner factors . All of these factors should be carefully 
analyzed because they are pr obably the answers to the question t hat why 
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revolutionary changes in the Thai agricultural structure have not yet 
taken place . 
4. Policy considerations 
As mentioned earlier , the existing crucial problems in Thailand's 
agriculture are low productivities of factor resources and less utiliza-
tion of the available resources. Also, we have expected that the major 
factors that make the problems exist are 1) lack of transportation and 
irrigation facilities, 2) lack of knowledge, and 3) lack of price 
incentives. Discussion of these lacks with suggested remedial actions 
will be made one by one . 
l . Lack of transportation and irrigation facilit i es involve economic 
incentives of farmers . Underutilization of land and labor in Thailand is 
partly resulted from this lack . However, as more roads and dams have been 
constructed , this problem will diminish. 
2 . Lack of farmers' knowledge is one of the mos~ important problems 
in Tnailand agriculture . Lack of knowledge implies low managerial ability 
and low labor productivity . Wastes of the available resources in different 
forms are substantially due to this lack . If ~hese wastes are measured in 
value , the country is facing a tremendous loss . 
One way to improve farmers ' knowledge is to introduce them new techno-
logy in farming . Usually, farmers as demanders for new inputs will accept 
them if they sound profitable . But , typically, farmers in traditional 
agriculture do no~ search for them (Schultz 1964) . For the latter case , a 
considerable attempt as well as appropriate approach must be made in order 
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to convince them to change what they have operated for generations . The 
appropriate approach is believed to be determined from our proposed survey 
data . 
?he work just mentioned belongs to the extension service . But the 
extension service in Thailand has two major problems to be remedied . One 
is t he problem of less well-trained officers . The other is the i nadequate 
number of officers . The first problem would be r emedied without much 
difficulty . A training course can be pr epared for these less well - trained 
officers . The second problem is rather difficult because more budget is 
required if the number of extension officers is to be increased . This 
problem depends upon the government's decision. But the government must 
recognize that how large is the loss facing the economy each year due to 
wastes of the available resources when compared with a r elatively small 
budget ~o be i ncreased for this purpose. 
3. Lack of price incentives is another important factor that make 
the crucial problems in Thailand's agriculture exist . Farmers would be 
discouraged to invest or to grow new crops if expected future prices are 
not favorable to them. An example is that some regions in Thailand where 
land is appropriate to grow kenaf rather than rice. But the kenaf price 
often f luctuates year by year . Some farmers who do not want to take a 
risk of price fluctuation would prefer to grow rice because rice can serve 
them as food while kena~ cannot, if unable to be sold . 
Any program to be used to convince farmers to adopt new technology , 
t her efore , should be carried out along with price policies . Price policies 
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may be made through a progrrun of forward pricing to farmers in order to 
assure t em that wha:t they have adopted will be rewarded (Fletcher 1968) . 
In some reeions of Thailand where supply of land and labor is highly 
elastic with respect to price, a tremendous amount of a certain crop would 
be produced if the expected crop price is favorable to farmers . If the 
crop produced is food crop and while the income elasticity for food in 
Thailand is less than one, price of the crop will certainly fall . In 
this case, support price and storage programs would be needed to maintain 
~he crop price a~ a certain level . But a certain price to be selected is 
a problem facing policy-makers because it does no~ involve only higher or 
lower costs to ~he governmen~, but it also involves gains or losses to 
both producers and consumers . Therefore, the price to be selected must 
depend upon various factors, as pointed out by Fletcher: 
The ~rice which is selected must depend upon the 
objectives of the policy, the distribution of the costs and 
benefits among producers, consumers and the government, and 
the judgements by policy-makers of the appropriate trade -
offs between competing objectives and between gaining and 
losing gr oups (Fletcher 1968) . 
C. Measuri~g Instrument 
Thailand at present is in the period of the National Economic and 
Social Developmen~ Plan . The First Plan 1961-1966 was an operational pro-
gram of action for the central government's development expenditures. 
Investmen~s in social overhead capital have bee~ made through various 
projec~s such as highway and irrigation projects . The Second Plan 1967-1971, 
who~e central part still involves development expenditures on several sec -
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to~al programs, has been broadened . Pari:.icularly, special emphasis is 
placed upon social development to assure that the benefits result in 
improved living standards for all groups in the society (Thailand 1968) . 
This will be seen from several agricultural development programs which 
have been set up . These developmen~ programs include the expansion of 
regional agricultural research centers, expansion of agricultural credii; 
facilities, cooperative programs, land develop:nent programs , livestock 
development programs , and a program of promoting farm organizations . 
However , these development programs to some e::a:ent need measure -
ments . If ~he results have been found unsa~isfactory, r evision as well 
as im~rovement of the programs may be made. Under these situations, our 
data from the proposed survey can serve the purposes very well. Several 
findings obtained from analyses of the data will indicate the degrees of 
fruii;fulness of the programs, Moreover , some of our data particularly 
those involving attitudes of far.ners will be very helpful in explaining 
the results obtained . Then the programs may be revised , if necessary, 
and applied in a mor~ efficient manner. 
In general, as having been discussed ~nroughout i;his chapter, our 
economic and social data can serve multipurposes, directly and indirectly, 
in progrrunmine for nericultural development . Their usefulnecc, if meas -
ured in v::i.lue, is uncomparably great in relation to the costs of the 
proposed survey to be conducted . 
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V. SUMMARY 
Since nearly 80 per cent of the Thai population are engaged in 
agricultural employment, the economy of Thailand, therefore , depends 
substantially on agriculture . But the situation in the agricultural 
sector is very unfavorable . Inefficiency of the r esource use and existing 
traditional practices in the farm operation cause productivities of factor 
r esources to be low. Low farm income then inevitably follows. 
It has been agreed that the major factors which make the situation 
exist are certain defects in the agrarian structure and a lack of trans-
portation and irrigation facilities. If a consideration is made of the 
utilization of the available resources under the given circumstances , it 
will be seen that these available resources can be utilized in a more 
efficient way t han they are now being employed . According to this point , 
it can be said that such existing situation partly stems from the farmers 
~hemselves , especially from the farmers' lack of knowledge and other 
factors that need investigation. 
To remedy these problems , investment in social overhead capital is of 
course desired . But this method usually takes time befor e it becomes 
effective . Therefore, while the investment in social overhead capital is 
proceeding , investments in farmers by the way of increasing their knowledge 
should be undertaken at the same time in order to gain the greatest benefits 
when the time comes . 
In order to determine appropriate approaches to the farmers and other 
means of programming for agricultural development, several ki~ds of datum 
83 
are needed. These data include not only the exis~ing circumstance and 
what the farmers perform and behave but also do what underlie their per-
formances . Attitudes of the farmers toward the existing circumstances and 
the forthcoming events are the important key for economic development . 
To obtain such data, a sample survey is to be carried out . The 
proposed survey, namely, the farm development progran:ming survey, is 
expected to be set up as a part of the crop cutting survey which is now 
conducted by the National Statistical Office. The field staff of the 
crop cutting survey will be used in the proposed survey . Technical terms 
and sample villages will be the same for bo~h surveys, but sample holders 
will be different. This is so because the purpose of the crop cutting 
survey is to collect area and production data of only three principal 
crops --rice, maize, and kenaf while the proposed survey will col.lect 
economic and social data from farmers of any kind of farm business. 
However, combination of the two surveys is possible only if the 
present method of data collection used in the crop cutting survey is 
allowed for a change . If the existing method of field measuremen~ which 
is considered very inefficient has been replaced by a new efficient method , 
the crop cutting survey will have a room for such other as the farm develop-
ment proe;ro.rnming ourvey . 'i'hc new method suggested is to use an aerial 
photograph in calcula~ing the area of field to be measured . 
Data to be collected in the farm development progra.xr.rning survey are 
believed to be very useful not only in the programming work , but also , as 
by-product, they can serve as a checking instrument to so~e data obtained 
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fromvarioussources of agricultural statistics. One of these sources is 
the agricultural census whose data partly can be checked with the da'ta 
ob-cained from the proposed survey . For the other two sources--the current 
report and the crop cutting survey, the checking instrument seems to be 
very useful in solving the conflict problem of some data obtained from 
these two sources . 
In a programming work for agricultural development, some of the data 
to be obtained can be used in constructing production fu,,,ctions . From 
the production functions cons'tructed, inefficiency of -che resources used 
can be empirically investigated . Still , the optimal combination of the 
resources to be used in the production procession can be determined . 
Broadly speaking, production functions , when used in economic analysis 
and r ecommendation, are very usefUl in providing an information for choice 
and decision-making . 
For the data o'ther than those used in constructing the production 
functions, they will serve partly in interpreting and explaining the 
findings obtained from the production functions and partly in determining 
appropriate means for agricultural development . In the la'tter case , the 
farmers ' attitudes toward agricultural innovations seem to be the most 
important. Ai'ter these data have been analyzed, appropriate approaches 
to the farmers could be determined in order to make them understand the 
value of change and convincing them 'to adopt new technology in the farm 
operation . If new technology has been widely adopted, s-r.ructural c!lani;e 
in ai;riculture is possible . Sustained growth of the economy as a wtole 
"then will be at a higher rate . 
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Since Thailand at present is in the period of National Economic 
and Social Development Plan, the f ruitfulness of investments in several 
projects should be measured . If the results obtained are unsatisfactory 
or do not meet the target variables, some details in the Plan then may 
be revised . Again, the data to be collected in the farm development 
programming survey can serve this purpose . 
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VIII . APPENDIX 
A. Map and Tables 
Figure 2 . Map of Thailand 
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'fo.-_ le 1. Exports of principal commodities , 1963-1966a 
It c 1963 196/i 1965 1966 (Jan.-Scpt .) . 
b Volume Value c %d Volume Value % Volume Value % Volume Value % 
Rice 1,417 ,673 3, 4211 35 . 38 1 ,896 ,258 4 ,389 35, 57 1,895 ,223 4,334 33 .45 1 ,381, 495 3,622 33 . 47 
Rubber 186,887 1 ,903 19 . 66 216 ,993 2 ,060 16 . 69 210 ,854 1 ,999 15 . 44 151 ,179 1 ,417 13 .09 
Maize 7114 ,046 828 8 . 55 1,115 , 041 1,346 10. 91 804 ,380 969 7 . 48 72~ ,937 878 8 .11 
Tin 22 ,003 7111 7. 65 22 , 339 962 7. 80 20 , 503 1 ,166 9 .01 12 ,837 917 8 . 47 
Tapioca 
Products 427 , 4113 439 11. 54 738 ,859 653 5. 29 719 ,442 676 5. 22 538 ,404 507 4.68 
Teak 32,215 137 1. 42 40 ,490 179 1.45 45 ,233 201 1. 55 38 ,966 186 1. 72 
\0 
w 
Jute & 
Kenaf 125 ,753 358 3, 70 162 ,095 1195 4. 01 316,986 1,102 8 . 52 2~,527 988 9 .13 
Others n .a . 1;846 19.10 n.a. 2,255 18 .28 n .a . 2 ,494 19 . 27 n.a. 2,309 21 . 33 
Total n.a . 9,676 100 .00 n. a . 12,339 100 . 00 n.a . 12,9111 100.00 n.a . 10 ,824 100 . 00 
a 
Source: 'l'hailand ( 1967 ) . 
bVolume in metric tons . 
cValue in million baht . 
d % reprcGents percentage of total value of exports . 
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Table 2 . Crop calendar 
a 
Crop 
Month 
May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr 
Rice p p p H H H H H H 
Corn p PH p H PH PH H H H p 
Castor 
beans p p H H H H H H H 
Sesame p p p H PH PH H H H H 
Kenaf p p H H H 
Peanuts p p p H H li H 
Mung 
beans p p p p p H H H H H 
Cotton p p p p p H H H H H H 
p = planting 
H = harvesting 
aSource : Sriplung (1967 ) . 
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B. Procedure for Measurement 1 
of the Area of a Parcel of Land 
A parcel of land or, at any rate, the arable area in the parcel con-
sists of a number of bunded fields which are usually four-sided and al.most 
rectangular i n shape . If the parcel is large in size, and it consists of 
a number of bunded fields, it is convenient to measure the area of each 
bunded field and obtain the area of the whole parcel as a sum of the 
areas of individual fields. If, on the other hand, the parcel is small 
or there are no clearly demarcated fields within it, it may be convenient 
to measure the area of the whole parcel in a single operation . 
\foile a bunded field , and even a wnole parcel of land , is usually 
four-sided and approximately rectangular in shape, there will be cases 
where the field is of the shape of a triangle, a quadrilateral (irr egular 
four-sided figure), and more generally a polygon, i . e ., a figure with many 
sides each of different length . Even if the boundaries of the field (or 
parcel ) are not straight, it is possible to approximate the shape of the 
field to that of polygon . 
In order, therefore, to measure the area of a parcel of land you 
should know how to measure the area of (i) a triangle, (ii) a quadrilateral, 
and (iii) any many- sided polygon . 
1 . Measuring the area of a triangle 
Method l . i·~easure the three sides of the triangle . Let them be a , b , 
and c. Calculates= l/2(a+b+c); s -a; s -b ; ands~ . The area of the 
l Source : Thailand (1964), pp . 24- 27 . 
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triangle is given byJs(s-a) x (s-b) x (s- c). 
l~ethod 2 . Take any side of the triangle as a base and measure its 
length. Find the perpendicular distance fron tne vertex of the triangle 
opposite to the base (the corner in which the two sides other than the 
base meet) . The erea of the triangle is equ~l to half the product of 
this perpendicular distance and the length of the base . 
2 . Measuriniz: the area of a oundrilatero.l 
Case 1 . Shape of the quadrilateral approximately rectangular 
Measure the two longer sides and get the average of the two (call this 
aver age length); measure the two shorter sides and get t~eir average (call 
~his average breadth) . Multiply the average length with the average breadth . 
Case 2 . Shape irregular with all four sides of different sizes 
Method l. Consider the quadrilateral as consisting t'1o triangles , 
the fir st triangle formed by the first, second and third corners of the 
quadrilateral and the second triangle formed by the first, third , and the 
fourth corners . Measure the four sides of the quadrilateral as well as 
the distance between the first and third corners . Use method 1 above to 
obtain the areas of the two triangles, in~o which the quadrilateral has 
been divided . 
Method 2 . Draw a scale map of the quadrilnterul on ~qunrc 
paper and count the number of squ::i.res covered by the map, treating a 
part of a square which lies more than half within the map as one whole 
square , ar.d ignoring par~ squares, of which only less than half lies 
wi~hin the map . Convert the total count of squares into appropriate 
units with the help of the scale used for preparing the map . 
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Example Let the scale used be 1 meter = 1 millimeter , on a square paper 
showing millimeter squares . Then each small square on the paper is equal 
to one fourth of a square wah*. 'l.'o draw of a quadrilateral to scale , you 
r equir e the four sides of the quadrilateral as well as one of the diagonals , 
i.e. , either AC or BD (see the adjacent diaBI'a.rn ) . Measure, therefore , the 
five sides, AB, BC , CD, DA, and AC . Reduce them to the given scale to 
draw the figure on square paper . To do this, draw first the straight line 
AB ; with center A and radius equal to AC draw an arc of a circle; with 
center B and a r adius equal to BC draw another arc to intersect the first 
arc at the point C; join AC and BC . Similarly plot the point D by the 
intersection of two arcs with center A and 
radius equal to AD and with center C and P. 
radius equal to CD; join AD and CD. 
Under prevailing condi~ions, it 
may not always be possible to measure 
t he diagonal distance AC or BD 
although measuring the four sides, 
AB, BC , CD , and DA, is relatively 
A 
ea.sy as you will take these measurements along the bunds of the field . 
If you are not able to measure the diagonal distance , measure one of the 
angles ABC, BCD , CD.A.,, or DAB with the help of a prismatic compass, if you 
have one . Otherwise, follow the device described below to draw the scale 
map . 
·:~1 ~ah = 2 meters . 
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Fix two flags or any other identification marks at the two corners 
A and C of the field so that both of them are visible from the corner B 
of the field . Measure a fixed length , say 10 meters, from the corner B 
along t he direction BA and BC . Let these points be P1 and P2 respec-
tively (see diagram above) . Measure also the distance P
1
P
2
. It will 
now be possible to draw the scale map of the quadrilateral. Draw first 
the line AB and mark the point P1 on it so that BP1 is equivalent to 10 
meters . With center P
1 
and radius equal to P
1
P2 , which you have already 
measured , draw an arc of a circle; with center B and radius equal to BP1 
draw another arc to intersect the first at P
2
• Join BP
2 
and extend the 
line ~o the point C so that the distance BC is equivalent to ~he side 
BC of the quadrilateral . Plot the point D in the manner already 
described viz . , by the intersection of the two arcs with center A and 
radius equal to AD and with center C and radius equal to CD. Join CD 
and AD . 
3 . Measuring the area of a polygon 
Method 1 . The method'tc oe followed for measuring the area of any 
polygon is the same as the one described for measuring the area of a quad-
rilateral . Any polygon can be divided into a number of triangles whose 
sides can then be measured and the area of each ascertained by the square 
root formula already mentioned . A five- sided figure can be reduced to 3 
triangles, a six- sided figure can be reduced to 4 triangles, and so on, 
as can be seen from the diagram below. 
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Met hod 2 . Prepare the scale map of the fi el d , in the s ame manner as 
the one described for the quadrilateral viz . , first by drawing the tri-
angle ABC, then ACD , ADE , and so on, If it is not possible to ascertain 
t he lengths AC, AD, .AE, etc . , on the field, plot the points C, D, E , etc . 
by measuring fixed l engths , say 10 meters, at B, C, D, etc . , and the 
cross distances between these points exactly in the same manner described 
for preparing the scale map of a quadrilateral . 
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